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SEPTEMBER 9, 1960 


THE AEROPLANE 
and ASTRONAUTICS 


The success of 


FLEXFLYTE 
in the air... 


SPECIFIED BY ALL LEADING 
AIRCRAFT DESIGNERS 


Sena a Sc igs ah aan 


Used extensively in the Bristol Britannia for 
Cabin Conditioning, de-misting and luggage 
bay heating, Flexflyte—the amazingly flexible, 
light weight ducting—is available in many 
standard forms, including a silicone impreg- 
nated type for high temperature applications, 
to meet a wide range of aircraft operating 
conditions. Flexflyte is giving excellent service 
on ground support equipment, such as Air 
Starter Trolleys and Air Conditioning Units, 
where toughness with reliability are essential 
requirements. Tight 180° bends, without loss 
of cross sectional area, and ease of connection 
to rigid tube units, are only two of the many 
installational advantages 

of Flexflyte. Special forms 

of Flexflyte can be devel- 

oped to meet aircraft op- 

erating conditions beyond 

the Standard range. 


FLEXFLYT 


FLEXIBLE DUCTING LIMITED 


SHUNA STREET, MARYHILL, GLASGOW N.W. 


Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
Representatives throughout the Aircraft Industry : 
AVICA EQUIPMENT LIMITED 
MARK ROAD, HEMEL HEMPSTEAD, HERTS. 


Telephone: Boxmoor 4711 Telegrams: Avica—Hemel Hempstead 


Second class postage paid at New York, N.Y 
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SEPTEMBER 9, 1960 1 THE AEROPLANE 
and ASTRONAUTICS 


TO DATE SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 
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THE AEROPLANE 
and ASTRONAUTICS 


The Short SC.1 goes forward... 


Successful transitions by the Short SC.1 VTOL* aircraft from jet-borne hovering to 
wing-borne forward flight and vice versa mark a revolutionary break-through in aeronautical 
progress. With this advance the way to the pure jet VTOL aircraft of the future 

can be clearly seen. The day of the supersonic civil airliner using jet lift 

is brought within reach. 

Developed by Shorts under a Ministry of Aviation research contract, the SC.1 has four 
Rolls-Royce RB.108 jet engines mounted vertically for lift, with a fifth at the tail for 
propulsion. A Short-designed autostabiliser system gives automatically controlled stability 
during hovering and transition. 

No other aircraft achieves VTOL in this way. No other aircraft has brought high 
performance VTOL to the stage of immediate application to aviation’s everyday needs. 
And no other team has developed so much of the practical equipment which will be needed 
in tomorrow’s VTOL aircraft. 


Research and development continue... 


* Vertical Take-Off and Landing 


AT SfaorttS IDEAS TAKE SHAPE on time 


SHORT BROTHERS AND HARLAND LIMITED 
QUEENS ISLAND - BELFAST - NORTHERN IRELAND 


The first manufacturers of aircraft in the world 
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proven in flight. 


AVRO VULCAN 


BLACKBURN N.A.39 


B.P.A. is a company long established in the design and production 
of power operated control mechanisms. Recent credits to the 
concepts and manufacturing capabilities of the company include 

the power control units installed in many aircraft and technical 
projects of advanced design. Their high standard of reliability 

is assured by the adoption of well tried mechanisms with a long 


history of trouble-free service. 


—» LOOK TO B.P.A. 
for power control systems to meet 
the requirements of the future... 


BOULTON PAUL AIRGRAFT LTD 
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Comprehensive, inf! 
control and instru? 


including airborne 


’ 
: 


ee. ieleham)| alone in Europe is supplying complete 
thi ‘ LIOT approved integrated flight control systems 
for supersonic aircraft. 


E|LIOTT alone is in quantity manufacture of a complete 
inertial navigation system. 


a Blind landing facilities are being designed 

sg E(LIOTT : - ; 

K. for incorporation as an integral part of the 
Vickers VCr1o Autopilot system. 


Complete integrated fuel management systems 
E{LIOTT - - 4 
are being designed for a number of different 
types of aircraft. 
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ELLIOTT# 


Airport Works + Rochester - 
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Exghteen Elhtott Divisions are serving the aircr ; 


Airborne Digital Computers - Aircraft Engine Instrufil 
Test Equipment - Black Automatic Controls - Digital 
Valves - Guided Weapons - Gyro - Inertial Navig 
i Military Aircraft Controls - Radar - Relay - Servo Co: 
ae” Transport Aircraft Controls. 


Ey A member of the Elltott-Automation Group 
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tegrated euidance, 
mentation systems 


digital computers 


= (Cae engineers are at your 
service at Farnborough to discuss 
problems of aircraft guidance, control, 
instrumentation and communications 


STANDS 229/230 


BROTHERS (LONDON) LTD 


Kent. Chatham 44400 Elstree Way » Borehamwood « Herts. Elstree 2040 


aft industry: 


ments - Aircraft Service and Repair - Automatic 
and Analogue Computing Services - Electronic 
tion - Microwave and Electronic Instruments - 
ponents - Systems Study - Telecommunications - 
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REID & SIGRIST LTD. 


BRAUNSTONE WORKS : LEICESTER 
Telephone 858101 (5 lines) 


e 


SPECIALISTS IN GUIDED MISSILE AND AIRCRAFT INSTRUMENTATION 
Your enquiries are invited for any of our products in the Gyro field. We have 
participated in many important research and development phases of guided missile 
contro! and production of precision instruments. 


| Contractors to: Admiralty, Ministry of Supply and Foreign Governments. A.R.B. & AA.D. Approved 
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Take for instance these 
“Pyrene’ fire safety developments 


SEPTEMBER 9, 1960 


in the aircraft 
world 


Side by side with the ever advancing development of 
aircraft—in design, power, size, range and purpose 

marches the constant striving for increased safety. 

Fire safety is indeed a paramount consideration—and in this 

field the name “Pyrene” has been predominant for nearly 

half a century. ““Pyrene” research and development has 

produced today’s most efficient fire detecting and 

fire extinguishing systems for the complete protection of 

aircraft on the ground and in flight, as well as Airfields, 

Airports and Administrative buildings. ““Pyrene”’ Fire 

Detecting and Fire Extinguishing Systems are installed 

on many of the world’s leading aircraft, including the 

“Comet”, “Britannia”, “Viscount”, ““Herald”, “Vanguard”, 

etc. ““Pyrene’’ Crash Tenders are in service on many of the 

world’s airfields and have been supplied in large numbers 

under Contract to the R.A.F. and R.C.A.F 

New products are now being developed 

to meet aircraft fire problems 


of to-morrow. We would like to offer the service of our 
research engineers if you are faced with any form of fire 
hazard concerning modern aircraft or airfields. Please write to 
DPT A.P.9 9GROSVENOR GDNS., LONDON S.W.1 Tel: VICTORIA 3401. 
We shall look forward to meeting you at 

$.B.A.C. FARNBOROUGH Indoor Exhibition Stand No. 63. 
Outside Exhibits (*‘Pyrene”’ Crash Tender) Site E. 

Enclosure C.7. 


famous for fire fighting 
progress for 46 years 


COMPANY 
LIMITED 


Plants in Canada and Australia — Agencies throughout the World 


<r" 


SHIPPING As well as protecting ships 


TRANSPORT From the smallest car to OIL In the processing and storage of oil, INDUSTRY /n factories of all kinds—in 


the largest commercial vehicle on the road 
as on the most modern Diesel locomotives, 
Pyrene Fire Protection is the first choice. 
In garages and service stations too. 


of the Royal Navy, Pyrene Fire Protection 
Systems safeguard passenger and cargo 
ships, tankers, tugs, docks and harbours 
throughout the world. 


and the production of petroleum, fuel and 
lubricating oils and all by-products ~-highly 
specialized Pyrene Fire Equipment—mo- 
bile, portable or fixed—is in universal use 


processing plants—in office blocks, shops 
and stores Pyrene Fire Appliances and in- 
Stallations safeguard against every fire risk 
with the world’s widest range of equipment. 
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Twin-Engine Safety 

A modern aircraft is costly to replace ; a well-trained pilot is impossible to replace. The U.S. Air Force and the 
U.S. Navy have found that a pilot’s life is more secure, an aircraft's performance more reliable when two engines are 
provided to carry out a mission and return home again. The twin-engined T-38 Talon supersonic trainer reflects 
these facts. The Talon is powered by two General Electric J85-5 after-burning engines. Squadrons of T-38 Talons 
will soon be operational with the U.S. Air Force Air Training Command. 


FR 2a, 


y “ a nf i? 
. fae 
“ee i 
r a." 
| 
Ve | 
arf ii 
ae ii 
aa ee t 
Rte | 
; ze 
es : 
ae co: be 2 eS 
€ ia i © rs tg Ed a = at ’ 2, 
aie, Poe + ae 4 ee a — 5 Se, Aap = ea 7 
aes ie 44 me a es ere sas Ee ere ; j . is 
: ater ane eg ines come eg : : Me oY ae pe ea = (ie 
4 Cd 7a ue a, Ce aS 7 on 
: . ei cole Wg ee ae r ee si : ee * ry 
ai —_— ne et oh ane SF hall = ae ix yl i rie : 
og ” oS ee ee Me? <0) DS ah nm Eo a i ee 
ee i a ibe. fe | eg og. cree ee ae 
the SP Se Pes i) a a : - ae Pee SF a "4 eh 
ee a mG oS ee eh 7 4 4 2 aes ps , ‘ 4 : : 
eae a ee 9 RRS cs eee os ae _ a : ae 7 a 
‘tay “itd 2 eam ee 1 Se ——— - ek i ae a 3 -” 
arege ny “i ee ea . Ao ea Re yee geen Hon ¥ 
are — ¥ —e Fe a ; napiten * = 
“ eng gue eee r- en Biptirg ee bt * * a 
wis : iid = ni. e a fe Sertcteligapst aes - . 
a 4 mES a be, ie : ae R 
+ ry dens t= oy Si 2 a3 aay 
ts ' on % ated ae as leap . pote va 2 ae 
tas. ; “4 bh ne be ia ; 
Mas a ; ae % ’ ly 
hee ae F 2 Spe q 
: J af : Led , aes ae 
= . : * ‘ | hehe 2 cal : j s 4 
(23k “" & ; oe ee) . | 
ne) 4 ne z me» 8 = 
hs ; BP pants gee ‘ ‘ 
Whaat oe nS 5 = 
Tay ~~ e t iy Pt ae . Mee ra e 2 
: ike, o z >. : ‘ hod acer 2 ; £ 
a a ae j a : : . SS aoe ei | 
aa ee t *2 owe of Eve. —— : ; Ties - 
Pesta) oe a i>, = Pn, ; ent poe My 
ie ‘ a - 3 ——— - 5 ~ ar 
Coa ii : : Pee a Pits <? 
ata ° ee eG a WR . ; << 
4 * a snd 7 be Cp : a oe Bs é es ' > ‘.§ =i ‘ 
‘aus ys Ta Lo “4 a3 é pas ces - rss. ld ou . ee * 4 ™ 3 ) 
1 a ee 2 aa a % a 
A® : tate F ee " ee a y 
eae i Ness: nae“ 2. ae ee =... saa 
; or “rer : ee ares oer — iz us = , ~ pr 
| PS 4 ieee . || le ee 
4 f : = lion - Sr . a se ty San . ee 
z ‘ 3 ; = Neat a ne a ia aa ee. oa a) 
Sl = a 0S). Nut ae —— Pare ity a 
emi B. a ww ; - ae ee + rae a j = s 
; __ : “ wid ae 2% ‘. ma > ie : 
: 7 aes » 7 See pati’ po. 1 ee i a ht = 
4 : t A a Pat é te hug Fcaaatt | x ae 
a Ex “ a. : Si Souk. 2 mH age. te - name 
a mre — . ie ed hig Tyee i : = = a) . 
a 8 t(e Ar > = Metis ee Wa = 
4 x “gpd ae Z oe Res Ra i 
~ : 7 . ey z) : we aa J 
+’ sd q ral 
: nee ~~ we — «fit Ss : 
oto : = te er : a a a 
may Late . + * . = lee r : 
Y ? § . d rv. Se . 4 Ce See . 
a 7 . ve \ A ; : a. 3 
Sai } ee & org epg ——_ ia cle za . oe 
] pie. ° a. na i: ES Seaman aes Le. ae f sf aI 
; a. = od —- ae Rea ‘Sa Pus oe t 
4 fn > - i a sae ig: 4 < 7 
pe : Wf aah ‘ . RS oe os ee ’ ar a Fs $ 
pe > an ie oyu . - ‘ ‘ 5 “oe Gaede ft Bp ee ie 
nes ae ae {* ae eae aes eet ‘€ j 
: én - as: an eed 1 Aas ; =i 
j : nae f . - oi Ei a chee | fy ae & i 
oe . a 2 4 7 ; Pee eS a i 
: . K+ aa ~ os Ae Bees % i. all " pape 7 Pe te ty ¥ 
cree <= oe. : : Vile Be ie NS sha Bea , 
2s is i: a. z Bae, Boye. eee ct he aie . 
‘eae Mi ; onan “Veiee fees Cos nn if 
i ee Soe et So Ls 
UB, te ‘ b> ars meee b mie ae ie Mend eee. ie 
1 hig . na a! 4 ee (ap Mn i  s & Fa 4 Be ; 
Like ae “ oa . 4 a ee ee a! ian ; 3 4 
os j . at Ri . “a © ot ee et a as d : he eae 
5 5 t ola Sve Ro Poe a eS: , A eae ea ae aa = ie > oe r 
i ee (ee ; 5 IR IF “I Ay a % é 
ie } wane > aca > See ; sak Paes - Ey aif a: “ 
oe } ’ ae oe eet ai <2) : no ae + ee ee 
BY ie | a “ 3 fe ‘ S . Ys iS ot) oy ia 4) 
4 ey Sorc. ete 4 by ‘i — : ae Bree, tek p ae o~ 
" is Bk eb ae ae ie 4 Pet 2 i ne. : oe i 250% aaa aS a = 
ee) ee SS Ee SS eee iS ca * 
i Ss oe : i nes % OW ie ae 2B oe a Rtas if s | 
ip ee ’ , f fo ae ar} is an eer Lo ee f 
: ; ; a ; ‘ eae aa a4 3 ge a. a ¥ 4 
bar _ ? a * ‘a a (i 3 ee Ae, ae --° i = = 
ee " ae * 3 a eS _ Se ee i es. ; i po eee 
ae * ee oe — ee t ———— i a | eS : ss re = 
ca , 29 ees ree ‘ ee cn R a s ba) as . Po ee | 
= F 4 NET eh § « : a a ee ee ew ~ - os : gs 
. q WE eee A : a Be ‘= f ae if ead Rk pe ie = ’ 
he ‘ . 4g) he ae | o> ra : Wis 3 + ie ee Zo a 
Se 4 ? "eP 4 eo” a . iS ae eS ee 
Pat oe $e F alu 3 . ls = ae 2 he oe ‘A 
> oe cee #~ . aa.: rn ae ide ai s PS ia es a ; x ; 
ae a > a en - Tay Ge Vea So nae = : 
7 ‘4 us | i Slee i Cae c.f » ~~ cs i 
- a 4 
WS 
er > 
“a \ 
| 
is } 
“a | 
Hye: | 
athe 
+h. | 
' 
Pas 
A j 
“lt ee 
tiga I 
| 
die 
Rs x 
% | 
. i” 
Bae 


SEPTEMBER 9, 1960 


11 


THE AEROPLANE 
and ASTRONAUTICS 


aoe 


etn 


* 
- 
‘a 
2 
Pa 
& a Kd 
ne 


NORTHROP 


Northrop International, a division of Northrop Corporation, Beverly Hills, California, U.S.A. 
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Today’s 
advanced 
technical 
knowledge is 
stretching for 
the moon — and 
reaching it. To 
achieve these hither- 
to unconquered 
heights, scientists 

ast a i take for granted the 
a ceeme) inherent quality of 

aq 4 : much of the basic 

P aS equipment they use. 
“» It is a tribute to the 

vital workers and 
research engineers 
who produce it, that 
the scientist is rarely 
let down. In the field 
of high pressure hose 
lines there is nothing 
to surpass Aeroquip 


HOSE AND 
DETACHABLE 
RE-USABLE 
FITTINGS 


SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


Telephone: KINGS NORTON 2041 
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FERRANTI COMPUTERS have been used in the design of 
the following aircraft : 


HAWKER SIDDELEY GROUP LTD. 
Air Bus Car Ferry 
Freightercoach Military Transport 


Shackleton Mark II and Vulcan Mark | and 
Mark III Mark Il 
NA 39 Strike Aircraft Comet 4 and Comet 4B 


D.H. 121 Sea Vixen 


Hunter P1121 

BRITISH AIRCRAFT CORPORATION LTD. 
Viscount Vanguard 
V.C. 10 Scimitar 


Extensive design work is also being done on several other aircraft 

and guided weapons. 
Ferranti Data-processing systems—Pegasus, Orion and Atlas—can tackle 
technical calculations and can also solve problems of handling huge volumes of 


documents involving Production Control, Stock Control, Payroll, Costing and 


General Accountancy. 


FERRANTI 


FIRST INTO THE FUTURE 


FERRANTI LTD., COMPUTING SERVICE: 21 PORTLAND PLACE, LONDON W.1. 


(LANgham 9211). SALES OFFICE: 68/71 NEWMAN STREET, 


LONDON W.1 (MUSeum 5040) or WEST GORTON, MANCHESTER 12 (EASt 1301) 
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General purpose tractors 


and passenger steps 


Service docks and 


maintenance equipment 


MERCURY TRUCKS, TRACTORS ot 


AND AIRFIELD EQUIPMENT 


Used and proved on airlines 
all over the world 


Baggage tractors ard 
trailers 


Multi-level maintenance p!atforms 


| R IRFIELD EQUIPMENT LTD” 


“QUAY © GLOUCESTER © ED 
Telephone 4h5l 
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We invite you to 


The new Kedifon EXHIBITION STAND 18 & 19 
ATC RADAR SIMULATOR 


for training air traffic control and other ground to air radar officers 


Redifon 4 Target simulator 
with Redifon Display Console 


e@ Based on the latest electronic techniques for reliability and versatility. 


e@ Incorporates completely new layout, suggested by many experienced 
instructors, for ease of operation and maintenance. 


e@ Full range of optional extra features available, including: 


Permanent echo generators. 
Automatic characteristics for given 
; a 4 2 FH types of aircraft. 
Redifon Limited has manufactured Radar #2 Extra targets or display units. 
Simulators since 1943 and now produces | May be linked to most makes of display 
units and/or live radar. 
them on a large scale. ee Heightfinder or lock on simulation, 
zit ECM facilities, all types. 
The ATC Radar Simulator follows the Track Recorders. 
successful Redifon Marine Radar Simulator THIS NEW SIMULATOR 1S 
which was first to receive the Ministry of SUITABLE FOR THE SIMPLEST 
Transport Certificate of Type Test. LAYOUT OR FOR THE MOST 
ee COMPREHENSIVE MILITARY 
REQUIREMENT, AND IS IN 
FULL PRODUCTION. 


Redifon are widely experienced in the manufacture of AIRBORNE INTERCEPTION AND 
BOMBING RADAR SIMULATORS * NAVAL TACTICAL TEACHERS + STORM 
WARNING AIRBORNE RADAR SIMULATORS . UNDERWATER WEAPON 
SIMULATORS * MARINE RADAR SIMULATORS * GUNNERY RADAR SIMULATORS 


REDIFON LIMITED, FLIGHT SIMULATOR DIVISION, Gatwick Road, Crawley, Sussex, England. 
Telephone No: Crawley 28811 


A Manufacturing Company in the Rediffusion Group 
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THE AEROPLANE SEPTEMBER 9, 1960 
and ASTRONAUTICS 


OBAG 
d Display and 
Exhibition 
960 


STAND No. 129 
AIRSHOW 4197 


SERIES Il] MODEL 2A/2B/SA. 
Recording on up to 20 channels A production model of the THERMIONIC 


with various degrees of automatic MULTI-CHANNEL RECORDER 
safety built in, Series II installa- SERIES III and Data Recording 
tions may be engineered to your Equipment, will be on view at our stand. 
precise requirements in over 60 You are cordially invited to visit us and 


different ways. discuss your recording problems. 


@eeeeeeeoeaooaoenoeeoeeoee2eee00080 Raggy) Please write or telephone your enquiries to 
Thermionic Products (c.ectronics) Ltd 
HYTHE - SOUTHAMPTON - TELEPHONE: HYTHE 3265 - CABLES: TECHNICO HYTHE SOUTHAMPTON 
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developments in flight equipment... 


SNAP JACKS AND BOTTLES 
Jettison of canopy or drop tank, 
emergency release of catches or locks is 
achieved with these self-contained 
high-thrust jacks requiring 

no external pressure system. In both 
snap jacks and snap bottles, 

stored pressure is retained for a 
longer period by a metal bursting 
diaphragm until released 

either mechanically or electrically. 

A typical snap jack with 650 ft. lb. 
stored energy, 3” stroke, initial thrust 


of 4,000 lb. weighs 2.4 lb. 


Hymatic, as leading 
engineers in the Aircraft 
equipment field, 

have been responsible for 
the design and precision 
manufacturing of many 
products, including 
Anti-G valves 

High pressure reducing valves 
Cartridge operated valves 
Fuel system vent and relief valves 
Electro-magnetic valves 

Hot air reducing valves 
Non-return valves 


... by Hymatie 


THE HYMATIC ENGINEERING COMPANY LIMITED + REDDITCH «+ WORCESTERSHIRE 
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THE AEROPLANE 
and ASTRONAUTICS 


This Gyro Unit forms the heart of the 
Smiths 8.£.P.2 Autopilot used in the 

Comet 4B. The rate/rate system of 
control used in the 8.8.P.2 has proved 
itself with more than a million 

and a half flying hours with 

38 airlines and air forces 

throughout the world. Detachable 
assemblies simplify maintenance and 
the unit is fully approved to operate 
for 3,000 hours between overhauls. 


SEPTEMBER 9, 1960 


Smiths 
are in 
the picture 


For the de Havilland Comet 4B, Smiths 
supply no less than 54 flight deck instru- 
ments, from the tiny E.2.A. stand-by 
compass to the complete integrated 
Smiths Flight System. And this is not 
the whole story. In all, 430 items of 
Smiths equipment, including the fuel 
contents system, are used in each 
Comet 4B. 

In the aviation industry, Smiths—a 
name with a world of meaning—means 
one organisation which can supply 
aircraft constructors and operators with 
complete aircraft instrument installa- 
tions. And each item is backed with 
first-class after-sales service and advice. 
If yours is an instrument problem let 
Smiths put youin the picture. 


——~ 
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CHT THIS seen com 


KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX. Telephone WEMBLEY 8888. Telegrams AIRSPEED, WEMBLEY. Telex 
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British Overseas Airways Corporation 


brings you 
THE NEW 707 INTERCONTINENTAL 


world’s fastest. 


THE AEROPLANE 
and ASTRONAUTICS 


Transatlantic teamwork 


longest-range jetliner 


The new 707 Intercontinental, which British 
Overseas Airways Corporation have put into 
service, is a distinguished product of British 
and American partnership. This luxurious 
jetliner is powered by world-famous Rolls- 
Royce Conway engines. 

BOAC’s Intercontinentals will bring the travel 
advantages of unprecedented speed and com- 


fort. With a range of more than 5,000 miles, 
Intercontinental jetliners will carry passengers 
non-stop over the longest stages of BOAC’s 
routes, travel in restful 
vibration-free comfort at 600-miles-an-hour 
speeds. Added to the pleasure of the flight will 


Passengers will 


be superlative BOAC cabin service, renowned 
throughout the air-travel world. 


BOEING FO? sSiitlercantinental 
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aes MATOAE cOMLC AELAYS FOR ELECTRICAL, ELECTRONIC AND 


Nala 


Type ‘JAC’ 
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The CLARE line of relays and allied 

control apparatus is expressly designed to meet 
the exacting requirements of a wide variety 

of modern industrial uses. 


Write, "phone or wire for literature on the CLARE range. 


C.P.CLARE LIMITED 


70 DUDDEN HILL LANE, LONDON NW10 
Telephone: WiLlesden 5141 Grams: CLARELAY London NW10 


A member of the ELLIOTT-AUTOMATION Group 


CLARE RELAYS ARE MADE IN THE UNITED KINGDOM UNDER LICENCE FROM &. P. CLARE & CO, CHICAGO, USA 


CPC3 
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YOU ARE INVITED 
TO VISIT US AT THE 
& FARNBOROUGH SHOW 


GIRLING 


AIRCRAFT DAMPERS 
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SCIAKY PATENT PHASE 


the choice of the Worlds’ 
ayy aircraft manufacturers 


The Machine illustrated is Sciaky Type PMCO.2.STK 
* Three-Phase * 100 kVa Spot Welder, specially designed for 
the aircraft industry. This machine welds mild 


steels, heats treatable light alloys, stainless steels, nimonic and 


titanium to AID and ARB specifications, to meet 


- 


> nN 


PMCO.2.STK. 100 kVa Three Phase Spot Welder welds .187"+ 
187” mild steel, .080"+.080” light alloys, .104"+.104” 


stainless etc. Available in range of sizes up to 600 kVa. 


stringent primary structure requirements for aircraft, missiles 
and the fabrication of radar antenna, etc. 

A full range of aircraft type Spot, Seam, Roll-Spot and 
Flash Welders is available. 

On five continents, more Sciaky Resistance Welding 
Machines are used in aircraft factories than any other make— SS cCiAKYy KY 
proof of the quality of Sciaky equipment. 

Specialist project engineers are available to advise from STAN D No. 31 
FARNBOROUGH FLYING SHOW 


early design stages on all fabrication problems. 


SCIAKY ELECTRIC WELDING MACHINES LIMITED 


FALMOUTH ROAD - SLOUGH - BUCKS. Telephone Slough 25551 
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Important contributions to the Aircraft Industry... 


Electronic equipment by which the 
‘Bloodhound’ missile tracks and 
intercepts its target. Ground equip- 
ment for missile assembly, test and 
repair. Operational launch control 
equipment. ‘Bloodhound’ is in full 
production for the defence of Britain 
and for the Royal Swedish Air Board. 
It has also been ordered by the 
Australian Government. 


AIRPASS II Radar Fire-Control and 
navigation systems for Interceptor, 
Strike and Dual-purpose Aircraft. 
Now in quantity production for the 
R.A.F. and specified for export ver- 
sions of the Mirage III and Draken. 


Automatic Bombing and Survey Sys- 
tem, Machine Tool Control, Poten- 
tiometers and Transformers, 


Electronic Computers and Data 
Processing Systems for aircraft de- 
sign and commercial applications in 
the aircraft industry; also Seat 
Reservation and Air Traffic Control 
Systems. 


Gyroscopes, Transistorised Control 
Units and Static Electrical Equip- 
ment. 


EDINBURGH * DUNDEE * NEW YORK, U.S.A. 


Silicon Semiconductor Devices for 
flight systems, aero engine controls, 
aircraft power supplies, radar systems, 
guided missiles & aircraft instruments. 


FERRANTI 


FIRST INTO THE FUTURE 


FERRANTI LTD Head Office & Works 
HOLLINWOOD LANCASHIRE 


Factories, Laboratories & Offices at: MOSTON, WYTHENSHAWE, WEST GORTON IN MANCHESTER * OLDHAM, LANCS * LONDON 
BRACKNELL, BERKSHIRE ° 


* TORONTO & St. CATHARINES, CANADA 
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A new 
product. 

for plastics 
reinforcement 


eli: Pe SEARS «= IR GR 20s oo Sg 


conceived by . _.. Fibreglass Ltd. 
EER SEN type 301 roving 
to be marriedto..... _ epoxide & phenolic resins 
see itat §.B.A.C. exhibition, Farnborough on stand no. 21 


OE UL S 


the backbone of reinforced plastics 


FIBREGLASS LIMITED + ST HELENS + LANCS + TELEPHONE ST HELENS 4224 
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FIAT G 91 T 


BRISTOL SIDDELEY ORPHEUS 80302 ENGINE 


This is the jet-trainer which preserves the features of FIAT G 91 single- 
seater NATO L.W.F. It trains pilots for supersonic flight through subsonic 
and transonic flying stages. 


Trained on the G 91 T, pilots can start right away their activity in the 
combat organizations. 


A single aeroplane for school, training and combat 

The similarity to the single-seater fighter not only permits the complete 
course and training but also the combat use in ground attack and armed 
reconnaissance missions. 


Main Features and Performance 

Dimensions Flight Performance 

Wing Span 28.25 fe. Speed Transonic 

Length 38.32 ft. Climbing times: to 13,000 ft. 4’ 30” 
Height 13.94 ft. to 26,000 ft. 8’ 
Weight : 11,794 Ibs. Range 700 N.M. 


take-off from runway 


FIAT-DIVISIONE AVIAZIONE-C. so 6. Agnelli, 200-TURIN (Italy) 
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STC SA. 10 


‘intercom’ equipment 


for aircraft 


@ Designed for Extreme Reliability. 
@ Up to 5 flight crew station boxes. 


@ Fully protected Spans transient surges on 
the aircraft supply. 


@ No cooling air required. 
@ Fully transistorised. 


@ Selection of the output of any 3 of 14 radio 
receivers. 


® Selection of any one of 6 radio transmitters. 
@ Main unit designed to ARINC characteristic 
404 


@ Full M of A and FAA type approval. 


®@ A cockpit loudspeaker and a transistorised 
amplifier unit type SA.11 are available for use 
in conjunction with this equipment. 


<aa ) Standard Telephones and Cables Limited 


The SA.10 equipment is designed 

to permit intercommunication between 
members of the flight crew, cabin 

staff and, where required, 

between the flight crew and the 

ground engineer. It comprises 

an amplifier which can be used with 

a maximum number of five 

flight crew station boxes, one of which is 
shown above, and a junction box for 
interconnection purposes 


SYSTEMS Registered Office : Connaught House, Aldwych, London W.C.2 


Group 


RADIO SYSTEMS DIVISION : OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!1 
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. 


ORATLAS 


Flies over all continents 


NORD-AVIATION 


Manufacturer of anti-tank missiles SS5./0-SS5 i] 


2318,RUE BERANGER . CHATILLON- 5s- BAGNEUX 
(SEING€) TEL: ALESIA 57-40 
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Aircraft Refuelling Equipment 


COMMANDO HYDRANT DISPENSER 


An all-purpose vehicle for underwing pressure 


RUBY cg heii st eect 


fuelling of all the latest types of jet aircraft 
which has been developed for and in conjunc- 


RELLUMIT 


tion with AIR BP. The dispenser incorporates 
two separate fuelling circuits. 


GENERAL PERFORMANCE 

Front Deck Hoses: Rated Condition 400 
Imperial gallons per minute—200 g.p.m. each 
line. Suitable for fuelling Caravelles, Comets, 
etc. 

Upper Deck Hoses: 600 Imperial gallons per 
minute—300 g.p.m. each line. Suitable for 
fuelling Douglas D.C.8, Boeing 707, etc. 


MANUFACTURERS OF :— 
Microfilters 

Coarse Filters 

Air Eliminators 

Water Separators 
Lubricating Oil Dispensers 
Couplings, Etc. 


Licensees and agents throughout the world 


FRANCE AUSTRALIA TUNISIA ARGENTINE REPUBLIC 


Rellumit—France, 


123, Avenue du General de Gaulle, 


La Garenne-Colombes. 


MOROCCO 


Rellumit—Morocco, 
78, Rue Amiral Courber, 
Casablanca. 


SPAIN 


Rellumit—Madrid, 
Alcala 192, 
Madrid. 


SWEDEN 


Belos A/B. 
Alviksvagen 30, 
Stockholm-Bromma. 


RELLUMIT (LONDON) LTD., Chandos House, Palmer St., London, $.W.1 Tel.: Abbey 3304 (5 lines) 


National Valve & Engineering 


Co. Pry. Led., 


27, Manton Road, Huntingdale, 


Victoria. 


GERMANY 


Rellumit—Frankfurt, 
90, Mainzer Landstrasse, 
Frankfurt-Main. 


BELGIUM 
S.C.A.P.1., 

72, Chaussee de Haren, 
Vilvorde. 


ALGERIA 


Reliumit—Algeria, 
19, Rue Michelet, 
Algiers. 


Reliumit—Tunisia, 
16, Rue de Colmar, 
unis. 
FRENCH EQUATORIAL AFRICA 
Claude Roland, 
B.P. 1330, 
Dakar. 
BRAZIL 


Nordon Industrie Metallurgica Ltda., 
Caixa Portal 198, 
Sao Paulo. 


ITALY 


Rellumit—Rome, 
46/48, Via San Marino, 
Rome 


PORTUGAL 
Tecomaque, 


Rua da Soudade Farmaceutica 
1°F, Lisbon. 


Monsieur Beuret, 
Casilla de Correo 3419, 
Buenos Aires. 


DENMARK 


A/S A.P. Botved, 
4, Trondhjems Plads, 
Copenhagen. 


INDIA 


A.C.M.E. (Private) Led., 
29, Fort Street, 
mbay, 1. 


SOUTH AFRICA 


Holcung, Van Maasdyk (Pry.) Led. 


11-15, Loveday Street . 
Johannesburg. 
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FAIREY'S 
HYDRAULICS DIVISION 


HAS MADE MORE AIRGRAFT 
HYDRAULIC POWER CONTROL 


UNITS THAN ANY OTHER 
COMPANY IN THE WORLD 


LNUIOVOVUVNVUOAUVLVTVUOUUUUIOUOUUVUVAUAOUUAAU UAHA 


Fairey Engineering Limited (Hydraulics Division), Heston, Middlesex 


STAND 231 INDOOR EXHIBITION S.B.A.C. DISPLAY 
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The Show In Being 


Size of last weex’s issue of THt AEROPLANE AND ASTRONAUTICS 
was visible manifestation of the resources and most extensive capabili- 
ties of the regrouped British Aircraft Industry. The contents of this 
issue will provide our readers everywhere with visible proof of the 
performance of selected examples of these products in the 
Farnborough air. It contains also plenty of evidence of the 
multifarious methods of displaying them in the more-numerous-than- 
ever stands and display parks which the indefatigable teams of the 
S.B.A.C. have organized on the southward side of the Royal Aircraft 
Establishment’s historic flying field. Incidentally, apart from the 
petrified (or should it be plastified) vestiges of Cody’s tree, traces of 
history are hard to find now that the R.A.E. has lost its balloon shed. 
And amid the turbulent roarings and thunderings and whinings of 
today’s turbines no place has yet been found for even one of the 
surviving historic aircraft with which this country is richly provided. 


Emphasis, understandably, is all on the world-wide appeal of the 
Show which still preserves its place as the premier occasion of its 
kind. To it have come 8,000 guests from 115 countries. Among them 
are a team of Congressmen from the U.S. and a team from the Russian 
aircraft industrial group. 


The practical aspect of such interest is emphasized by the high rate 
at which aircraft exports continue to run. Figures up to the end of 
July show that an annual rate of £150 million is being maintained, 
The important part played in such earnings by aero-engines is con- 
firmed by the fact that sales of these British products in July reached 
the third highest monthly total ever achieved. The figure for the first 
seven months of the year exceeds every annual aero-engine export 
total since the War except those for 1958 and 1959. 


As one of the most stimulating performers to be seen at Farnborough 
is the Short SC.1 “ flat riser” it is not hard to visualize the day when 
British vertical-lift turbines are contributing their share to such export 
figures. And if the new Hawker P.1127 is not on show its expected 
capabilities with the Bristol Siddeley BS 53 engine are confidently 
expected to be such that another very substantial contribution in this 
highly specialized field is to be expected. 


Another specialist field in which the British industry makes a 
particularly impressive contribution is that of electronics with special 
reference to navigational aids, aircraft and radar simulators and air 
traffic control equipment. As with guided missiles the working of this 
equipment cannot be demonstrated in the same spectacular way as can 
that of engines and aircraft, but visitors from overseas are taking 
special interest in these exhibits. 


A sign of changing times is to be seen in the exhibition of the 
French-built and designed Nord CT 41 supersonic drone which is to 
be serviced and maintained by Armstrong Whitworth in the same way 
as the Australian Malkara is to be handled by the Fairey Company. 
This working together with friends across the Channel is likely to 
increase and in consequence we may expect in the next year or two 
further internationalizing of the Farnborough Show. 
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Matters of Moment 


Keeping Up the Export Income 


Ce AGAIN, on the eve of its annual Flying Display and 
Exhibition, the Society of British Aircraft Constructors is 
able to announce that the level of the industry’s aeronautical 
exports is still showing no signs of falling. Indeed, the official 
figure of £87,356,369 for the first seven months of 1960—the 
latest data to become available—works out at an annual rate 
of earning of £150 million through the sale abroad of the 
aircraft industry’s products. Of this total, the aero-engine 
industry was responsible for no less than £44.5 million, which 
is equivalent to a record annual rate of some £77 million, 
and exceeds every annual aero-engine export total since the 
War, except 1958 and 1959. 

The overall July contribution was £10,940,014, of which 
£6.5 million came from aero-engines and was the third highest 
monthly engine total ever achieved. So far this year the exports 
of aircraft and parts, at £38,700,861, is less than the value of 
aero-engine exports. 

The detailed breakdown of the seven-month total is: aircraft, 
£23,582,882; aircraft parts, £15,117,929; new aero-engines, 
£19,518,003; “ other than new ™ aero-engines, £12,291,927; aero- 
engine parts, £12,702,746; electrical appliances, £2,041,688; 
tyres, £545,614; instruments, £1,555,530. 

Leading buyers of aircraft have been India (£5,453,245); 
Argentina (£3,880,222); Switzerland (£3,599,580) and the United 
States (£3,442,698). The purchasers of engines have been the 
United States (£9,901,303 worth); France (£6,283,555); Canada 
(£5,452,609) and India (£3,315,895). 

For July, the total was made up as follows: Aircraft 
£1,843,035; aircraft parts, £2,014,574; new  aero-engines, 
£2,954,229; “ other-than-new ” engines, £1,643,681; aero-engine 
parts, £1,853,882; electrical appliances, £279,885; tyres, £72,928; 
and aeronautical instruments, £241,800. 


S pace _I nstrumentation 


ETAILS of the first Anglo-American satellite, expected to 

be launched late next year, were given by Dr. A. P. 
Willmore, of University College, at the “ Rocket and Satellite 
Instrumentation Symposium” which was jointly organized in 
London by the British Interplanetary Society and the Society 
of Instrument Technology on Sept. 1. 

Although the design had not yet been “frozen,” mainly 
because information on the American-built telemetering and 
other equipment is still “rather vague,” the speaker said the 
satellite would probably take the form of a 20-in.-diameter 
sphere weighing between 100 and 150 lb. The telemeter would 
have an output of a fraction of a watt and possibly there would 
be a solar cell power supply. It was hoped that a tape recorder 
would also be installed lee the purpose of storing measurements 
in orbit. 

It was proposed to launch the satellite at an angle of about 
50° to the equator so that at times it would pass over Southern 
England, the perigee and apogee heights being about 200 and 
600 miles respectively. 

Although primarily designed to study the ionosphere, the 
satellite will also contain a cosmic ray experiment devised at 
Imperial College, London. Electron density in the ionosphere 
will be measured by a technique developed at the University of 
Birmingham by Prof. J. Sayers in which the capacitance of a 
sphere immersed in the ionosphere is measured in a radio-fre- 
quency bridge. 

The remaining experiments are due to University College, 
London. Two of these are based on the Langmuir probe tech- 
nique originally used in the study of gas discharges. In this, 
various parameters of the ionosphere are obtained by a detailed 
interpretation of the voltage-current characteristic of an elec- 
trode placed in the ionosphere. In the first experiment, this 
electrode will consist of a disc which is part of, but is electrically 
insulated from, the satellite skin. In order to analyse the com- 
position of the positively charged particles in the ionosphere, 
a spherical probe will be mounted on an arm 12 in. long. 

Ionization chambers and proportional X-ray counters will be 
used to monitor the emission of ultra-violet light and soft X-rays 
from the Sun, in order to correlate ionospheric storms with dis- 
turbances occurring in the atmosphere of the Sun. 

Other papers given at the Symposium were: “ An outline of 
the British space research programme,” by Mr. M. O. Robins, 
University College, London; “ Ultra-violet measurements from 
satellites,” by Dr. J. Ring, University of Manchester; ** Ground 
equipment for radio observations on artificial satellites,” by Dr. 
B. G. Pressey, Radio Research Station, Slough; “ The measure- 
ment of the performance of liquid propellent rocket engines,” 
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by Mr. A. W. T. Mottram, Bristol Siddeley Engines, Ltd.; and 
“An equipment for processing time multiplexed data,” by 
D. J. McLauchlan and T. T. Walters, Bristol Aircraft, Ltd. 
Arrangements are being made to publish these in the Journal 
of the British Interplanetary Society. 


Britannies to Have Autoland » 


TRIPLEX automatic landing system is to be installed in 

the 12 Short Britannic C.1 strategic freighters on order for 
R.A.F. Transport Command. Based on the techniques estab- 
lished by the R.A.E. Blind Landing Experimental Unit at 
Bedford, it will be a fully automatic system as opposed to the 
partial or auto-flare facility providing pitch control only which 
is to be applied in the first instance to the de Havilland Tridents 
for B.E.A. as part of a two-stage programme leading towards 
fully automatic landing. 

The Britannic autopilot system will have triplication of the 
essential automatics and is a military version of the civil duplex 
S.E.P.5 equipment under development by Smiths Aviation 
Division for the Trident. This latter transport is expected in 
airline service in 1962 and the R.A.F. is hoping to receive the 
first of its Britannics in 1964. 

Flying in the company’s Dakota for over one year, the 
S.E.P.5 is the latest of Smiths range of autopilots and, as already 
stated, incorporates the multiplex philosophy for providing an 
acceptable reliability minimum for automatic landing. Other 
units in the complete Britannic airborne installation will include 
Murphy azimuth guidance equipment and a Standard Telephones 
radio altimeter, possibly the STR-40. A new instrument designed 
specifically for automatic landing requirements, this altimeter 
has a single height range of 500 ft. 


° ° 9 ° 
Discussing Blue Streak’s Future 
NGLO-AUSTRALIAN talks on the subject of Blue Streak 
and the possible use of Woomera as a launching base for 
space research opened in Canberra on Aug. 29. They are 
intended to lay the groundwork for discussions which Mr. Peter 
Thorneycroft, the Minister of Aviation, is to have with the 
Australian Government when he arrives in Australia on Sept. 13. 
The British delegation is led by Sir Steuart Mitchell, director- 
general of Weapons and Electronics at the Air Ministry. After 
the initial meetings in Canberra, the party was due to continue 
talks in Melbourne and then to visit the Weapons Research 
Establishment at Woomera. 
Although it would be rash to anticipate the results of these 
discussions, many observers feel that an agreement will be 
reached with Australia to use the range in a joint programme 
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of space research. In this case, it would be expected that the 
necessary funds for continuing with Blue Streak as a satellite 
launcher would appear in the Ministry of Aviation budget, and 
that the development of scientific payloads would remain with 
the Minister for Science, Lord Hailsham. Non-scientific pay- 
loads, such as communications and reconnaissance satellites. 
would also logically come under the Ministry of Aviation and 
be at least partially subscribed from the defence budget 


Flying Laboratory 


SPECIALLY equipped II-14 of Polar Aviation left Lenin- 
grad on Aug. 17 for the port of Tiksi on the northern 
Arctic coast of the U.S.S.R. The aircraft has been prepared 


for the Aero-meteorological Expedition, headed by A. I. 
Voskredensky, under the egis of the Arctic and Antarctic 
Institute. The expedition will last for six weeks and will consist 


of weather reconnaissance flights to high latitudes. 

Flighis will be made to obtain observations of synoptic and 
general aero-meteorological interest. The synoptic observations 
will be transmitted direct from the aircraft to Arctic forecasting 
bureaux for the benefit of ships sailing on the northern sea 
route.—F.J.F. 


W. S. Shackleton Changes Hands 


OME 29 years after the founding of the Shackleton and Lee 

Murray partnership, an agreement was signed on Aug. 25 
last whereby all the shares of W. S. Shackleton, Ltd., were 
purchased by Mr. Raymond Way. Changes have been made to 
the board of directors as follows: 

Mr. W. S. Shackleton has resigned from the board of 
directors but has been appointed president of the company 
and will continue to work with the company for another period 
of 10 years as president and technical consultant 

Mr. Raymond Way, as the principal shareholder, has taken 
over as chairman. 

Mr. Keith Shackleton will remain as sales director. 

Miss M. H. Campbell, Mr. Raymond Way’s personal secre- 
tary, will join the board, as will Mr. T. J. Cable, who is the 
senior partner of Messrs. Wm. Charles Crocker, solicitors. 

Mr. F. A. Dismore, who has been elected managing director, 
states that the policy of the company will remain as before, 
but it is hoped that more rapid expansion of its activities 
can take place with the greater financial backing that will now 
be available. 


FIGHTER DEVELOPMENT.—Next week the Royal Air 

Force ceremonially commemorates its part in the Battle of 

Britain and opens a large number of its stations to the 

public. This line-up of R.A.F. fighters at Coltishall covers 

development from 1940 to the present day. In this special 

«parade”’ are a Hurricane, Spitfire, Meteor, Hunter, Javelin 
and Lightning. 
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No changes will be made to the staff, and with Mr. W. S. 
Shackleton to guide the company, untroubled by the monetary 
problems of day-to-day business, the company is confidently 
looking ahead to consolidating its position as Europe’s leading 
aircraft brokers. 

One who knows Mr. Way well writes: 

One of the most colourful and most volatile figures ever to 
erupt—that word apily expresses nto the motor and motor- 
cycle retail firmament, 52-year-old Raymond Way possesses a 
flair for publicity which has long been a joy to the Press and to 


TV and broadcasting interviewers secking an “ angle" on news 
affecting the motoring masses It is this faculty which has 
expanded his famous used-car business in North-West London 


into the largest in Britain. 

Raymond is a popular after-dinner speaker—in a broad sense— 
and I have known him drive 50 miles trom his Hertfordshire 
farm through extremely bad winter weather simply because he 
had promised to attend a small motorcycle club function. His 
bonhomie and occasional clowning conceal a shrewdness seldom 
equalled and Raymond's assessment of the value of people, cows 
and cars is unerring; which may have some bearing on the iact 
that he is reputed to be a millionaire! 


* Tafly ~~ Jones—Fighting Man 


HEN a friend heard the news that “ Taffy ” Jones had died 

in a Swansea hospital on Aug. 29 last he commented that 

to die in bed had not seemed a likely fate for this fighter pilot 

of dash and distinction, Credited with the destruction of 28 

enemy aircraft, three balloons and the shooting down of 10 

aircraft out of control, he was popularly reputed to have 
survived 28 crashes in the First World War. 

James Ira Jones was born in 1896, educated at Carmarthen 
Grammar Schoo! and went straight into the Welch Regiment 
when war started in 1914. He transferred to the R.F.C. in 1915 
and in the autobiographical “ An Air Fighter's Scrapbook ” can 
be found his story of the years in which as one of the first 
fighter pilots he earned the D.S.O., M.C., and M.M. To these 
was added the D.F.C. when he was an observer officer in desert 
fighting in the turbulent early days of the R.A.F.’s first com- 
mand in Iraq. He retired from the Services in 1936, 

* Taffy.’ who held a permanent commission in the R.A.F., 
failed to get very far in the Service largely—it is held—by his 
slightly rebellious outlook towards certain types of peace-time 
authority. But in his own way he was a splendid officer and a 
stern disciplinarian, characteristics which many officers, now 
very senior indeed, must have recognized when as very junior 
pilot officers on probation they went through his hands on their 
initial introduction to uniform and commissioned service at the 
R.A.F. Depot, Uxbridge. It must have seemed very strange to 
them when a bemedalled ex-fighter ace in a fascinating stammer 
bawled them out for scruffy shoes or too much hair—but that 
was “ Taffy.” 

His intense earnestness about Service affairs was only matched 
by his brilliance as a Welsh Rugby International and R.A.F. 
team man. When he retired from playing he became one of 
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the most distinguished referees the game has known, and after 
that he wrote a regular Sunday newspaper feature about it for 
many years. 

The story of Major Mannock, V.C., was put into book form 
by him in 1934, and under the title of “ King of Air Fighters ” 
made the claim on “ Taffy’s” air observations for its hero to 
hold the title of greatest air fighter of them all. Much con- 
troversy was aroused at the time particularly when most of 
Europe and many of our own people gave this credit to 
Richthofen. “ Taffy” dismissed the latter as a circus leader 
and one who gained his victories by cleaning up the stragglers 
after a circus performance. 

“ Taffy ” returned to his native Wales before World War II, 
but came back for a while as a Station Commander on one of 
the operational training bases. From all accounts he was still a 
fighter and a sticklér for discipline even then. It is that way 
many of us will remember him.—c.a.s. 


Lady Bailey 


N outstanding woman pilot of light aeroplanes between the 

Wars, the Hon. Lady Bailey, D.B.E., died at her home near 
Cape Town in her 70th year on Aug. 29 last. The only daughter 
of Lord Rossmore of Monaghan she married the South African 
millionaire, Sir Abe Bailey, in 1911. She learnt to fly in 1926 
and was the second woman to get her “ A” Licence when the 
light aeroplane clubs came into being on the advent of the de 
Havilland Moth. 

She was born in 1890 and was the mother of a growing family 
when she learnt to fly at the London Aeroplane Club at Stag 
Lane, getting her licence soon after Mrs. Sophie Elliott Lynn 
who first introduced me to her. Lady Bailey soon began to 
make a name for herself in air racing, competing in a meeting 
at Bournemouth first and in races for the King’s Cup and other 
trophies. In July, 1927, she set up a British height record of 
17,283 ft. for light aeroplanes with Mrs. (later Lady) de 
Havilland as passenger in her Cirrus Moth. 

She is best remembered for her magnificent flight in a similar 
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aeroplane to Cape Town by way of Egypt returning by the 
West Coast route through Nigeria which she was the first to 
pioneer. She badly damaged the Moth in Kenya so her husband 
sent her another in which she continued the flight (1928-29). 

Before starting on the flight from Stag Lane she told me 
she was flying to see her husband in Johannesburg and as she 
knew nothing about mechanics and had no experience of 
transcontinental flying she'd be lucky if she got there. But 
she made it all right though her route took her over the 
treacherous Sudd swamp. She stayed a short while in 
Johannesburg and then “ thought it would be fun to fly right 
down to Cape Town” which she did. 

The return journey by the little-known West Coast route was 
accomplished without incident save that she flew the last lap 
from Paris to Stag Lane on three cylinders. On landing she told 
A. J. Brant her engine had not been making the usual even 
purring sound so he examined it and found a rocker arm 
missing! For this flight she was awarded the 1929 Britannia 
Trophy. 

On exchanging her Cirrus Moth for a Gipsy Moth she 
thought she'd better learn something about engines so went 
to Alan Eadon’s engine classes where she learnt that the Cirrus 
with open breathers showed 3 Ib. oil pressure but the Gipsy 
showed 35 lb. Not being mechanically minded she was a bit 
confused, and on her next flight, to the Midlands, she noticed 
her oil gauge for the first time and saw it was reading 35 Ib.. 
correct for her Gipsy. But 35 lb. sounded an awful lot, she 
told me later, so she landed in a field and telephoned de 
Havillands for assistance who told her nothing was wrong. 

“ Truly a case of ignorance being bliss,” she told me gleefully, 
“for I'd been quite happy flying 18,000 miles round Africa 
not realizing such a thing as oil pressure even existed!” 

She was a real pioneer in feminine flying and her example did 
much to persuade others—men as well as women—that the light 
aeroplane as a practical vehicle anyone could fly the World 
over had arrived. 

A widow since 1940 she is survived by two sons and two 
daughters.—G.D. 


TOP STAGE.—Third stage of the 


the end of this season's aerobatic displays and 3-Year Period Certificates of Air- Minuteman ICBM will have pivoting 


No. 111 Squadron (Sqn. Ldr. P. Latham) worthiness.” 
will re-equip with English Electric Light- 


nozzles for thrust vectoring and a thrust 
termination feature for accurate control 


ning F.ls. No. 92 Squadron (Sqn. Ldr. 
R. H. B. Dixon) is to take over the 
Treble-One task of providing the Fighter 
Command aerobatic team. 


WESSEX TRIALS.—No. 700 “H” 
Flight at R.N.A.S. Culdrose is at present 
undertaking the Service's evaluation trials 
of the Westland Wessex HAS.1 helicopter. 
Commanded by Lieut. Cdr. R. Turpin, the 
unit is expected to have six aircraft by 
the end of this year and will continue its 
task, including all-weather flying, until 
the middle of 1961. 


BLACKBURN BUCCANEER.—The 
Admiralty has now officially named the 
Blackburn NA39 the Buccaneer. On 
Aug. 26 we recorded that this was the 
rumoured name for the Navy’s new low- 
level strike aircraft, 


HELICOPTER DOPPLER.—A 
$300,000 contract from the U.S. Navy 
Bureau of Weapons has been awarded to 
Ryan Electronics of San Diego to incor- 
porate “recent advancements” into 
earlier models of Ryan AN/APN-97 
Doppler navigation sets. This equipment 
comprises a helicopter hovering and 
ground velocity indicator; it first went 
into production in April, 1957. 


ARB NOTICES.—A series of new 
issues of Notices to Licensed Aircraft 
Engineers and to Owners of Civil Air- 
craft was published on Aug. 15 by the 
A.R.B. They included No. 2 issue 15, 
“Renewal of Ajrcraft Maintenance 
Engineers’ Licences"; No. 9 issue 5, 
“ Aircraft Maintenance Schedules and 
Certificates of Maintenance”; and No. 


3,000-hr. DARTS. Trans-Canada 
Airlines’ Rolls-Royce Darts are now 
being operated for 3,000 hours between 
overhauls. T.C.A., which introduced 
Viscounts in 1955, has 235 Dart 506 
powerplants for its fleet of 49 Viscounts. 


SIXTY SERIES.—B.O.A.C. has speci- 
fied the new Marconi “ Sixty-Series” of 
airborne communication and navigation 
equipment for its fleet of 35 Vickers 
VC 10s. 


INSTRUMENT CONGRESS.—The 
5th International Instrument and 
Measurements Exhibition is to be held 
in Stockholm from Sept. 10 to Sept. 17. 
A large number of British companies 
are exhibiting their products; and Temple 
Press Limited, publishers of THe AERO- 
PLANE AND ASTRONAUTICS and other tech- 
nical journals covering this particular 
field will have a stand in the exhibition 
jointly with George Newnes, Ltd., and 
Heywood and Co., Ltd. 


AIR BOOST.—Possibility of using the 
B-70 Mach 3 bomber as a recoverable 
first stage booster for launching Dyna- 
Soar, Samos and Midas satellites is being 
investigated by North American Aviation. 
Orbital vehicles would be fitted with a 
new intermediate stage booster and would 
be released from the aircraft at about 
70,000 ft. 


ANTI-MISSILE TRIALS.—Test facili- 
ties are being set up at Kwajalein in the 
Pacific for Nike Zeus test firings to inter- 
cept ICBM warheads launched from 
Vandenberg A.F.B. in California, which 
is 4,800 miles away. 


of range. Hercules Powder Company 
claim that the solid propellent used has 
the highest specific impulse of any 
measured to date with such propellents. 


UP-RATED.—A new version of the 
Thor-Thorad with three jettisonable solid 
propellent boosters has been proposed by 
Douglas to improve performance. 


COACHMAKERS’ COURT.—At the 
meeting of the Court of the Worshipful 
Company of Coach Makers and Coach 
Harness Makers on Sept. 1 the following 
officers were elected for the ensuing year: 
Master, Sir Reginald Verdon Smith; 
Senior Warden, Col. G. A. Morris, 
O.B.E.; Renter Warden, Mr. P. S. Croall; 
Junior Warden, Lt.-Col. R. T. Harris. 


A.W.A. EXECUTIVE.—Following the 
recent retirement of Armstrong Whit- 
worth’s chairman and managing director, 
Mr. H. M. Woodhams (THE AEROPLANE 
AND ASTRONAUTICS, Aug. 19, 1960), Sir 
Roy Dobson, vice-chairman and manag- 
ing director of the Hawker Siddeley 
Group, becomes the company’s chairman. 
Mr. W. S. D. Lockwood, A.W.A. genera! 
manager, has become managing director. 


B.E.A. APPOINTMENT. — The 
Minister of Aviation has reappointed 
Mr. A. C. Ping as a member of the 
B.E.A. board for a further two years. 


AEROBATIC LOSS.—It is with great 
regret that we record the death of Leon 
Biancotto, three times World Aerobatic 
Champion and triple winner of the 
Lockheed Trophy. He was killed last 
week during practice for the International 
Aerobatic Championship at Bratislava. 
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First Spadeadam Pictures 


Three-page story on pp. 383-385 


TEST STAND.—At present the system tests 
of Blue Streak are being made in this engine 
test stand (above) as the facilities in the 
missile test area have not been completed. 


MISSILES AND ENGINES.—Complete Blue Streak LRBMs were to 

have been checked out and statically fired at this site (top). The 

servicing tower stands above a launch pad of the type built at 

Woomera for Blue Streak. Above, Rolls-Royce RZ.2 liquid-oxygen/ 

kerosene rocket engines for Blue Streak are assembled before they 
are test fired. 


CONTROL ROOM.—Engine firings at any of the three 
completed test stands are controlled and observed from 
this room (above). Periscopes and closed-circuit tele- 
vision are used for visual checks on engine running. 


ENGINE RUN.— Approximately 135,000 Ib. of thrust 

is produced by this Rolls-Royce rocket engine seen on 

test (right). The dark jet in front of the main 
chamber is the turbopump exhaust. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


Moscow's 
New 
Airport 

By Michael Brander* 


N Jne. 1, 1960, Aeroflot opened a new international airpori 

for Moscow, replacing Vnukovo, former international gate- 
way of the U.S.S.R. The new terminal is Sheremetievo-South 
and it shares a single runway with Sheremetievo-North, a 
domestic airport. 

The field is 28 km. N.N.W. of Moscow, near the Leningrad 
highway. The road journey time varies from 40 to 60 min., 
depending upon traffic density. This represents a slight increase 
over the road journey to Vnukovo from Moscow (45 min.). 

Apart from technical aspects, the opening of Sheremetievo- 
South was most unusual in one respect. In mid-May, airline 
managers came to understand that a move was imminent, but 
no details were available and no one was able to view the 
yet-uncompleted international terminal. Foreign carriers con- 
tinued to share, with Aeroflot’s international operations, the 
congested international/domestic field at Vnukovo, and only 
Sheremetievo-North was known, to some foreign represen- 
tatives, in connection with local flights to points westwards 
of Moscow (such as Leningrad, Riga, Minsk and Kaliningrad). 
Beyond the south side of the runway stood a new terminal, 
surrounded by trees. It was out of bounds to visitors. 

After looking at airports professionally for 21 years in 
different countries, and sitting on planning committees to some 
extent, it was with a feeling of considerable speculation that | 
joined my colleagues, in a coach kindly provided by Aeroflot, 
and, with leading officials from their international department, 
set off from Moscow on May 24, to view the new airport. We 
then received confirmation that all our flights would be trans- 
ferred to Sheremetievo from Jne. 1—i.e. in eight days’ time! 

One hour later we were welcomed at the new terminal by 
the Station Manager and we started on a guided tour of the 
premises. These were almost ready for use and were already 
furnished. Even the flower beds were planted. 

It was quickly evident that there were many advantages 
in this transfer. First, there was no domestic traffic to 
cause congestion and, secondly, provisions for passengers, flying 
and ground staff were better than those at Vnukovo. Thirdly, 


* Manager, B.B.A., U.S.S.R. 


the technical facilities, runways, lighting and approaches were 
superior. 

On May 31, we dispatched our last Comet 4B flight from 
Vnukovo, and then transferred the B.E.A. airport unit by road 
to the new base. Aeroflot provided trucks and staff and with 
much co-operation from them we completed the move in one 
day. On Jne. 1, our new unit was in working order; the office 
given to us was in use, teleprinters and telephones were avail- 
able, and our stores and equipment were installed in the new 
location. On the following day Aeroflot gave an official 
opening ceremony, and Col.-Gen. Loginov, Director General 
of Aeroflot, declared the inauguration of the new Moscow 
gateway to be completed. Toasts were given and medallions 
commemorating this occasion were presented to all guests. 

Passengers arriving at Sheremetievo-South are quick to notice 
the unusually pleasant and attractive aspect of this terminal. 
The apron is surrounded by trees, mainly silver birch, and 
there is also an artificial lake, with fountains and bench seats, 
under the trees, for those who feel the need for some moments 
of rest from the cares of airport life. As one passenger has 
remarked, it is the most unusual setting for an airport and 
just what one would hope to see on landing in Russia, 

The runway lies (symbolically enough!) in an East and West 
direction, is 3,500 metres in length, 80 metres wide and is of 
concrete construction (see plan). A short concrete lead-in, 
from the centre of the runway, provides access to the triangular 
apron in front of the terminal building. 

Approach lighting is excellent, having a length of 4,080 
metres at the western end and of 3,800 metres at the eastern 
end. Lighting brilliancy is adjustable. 

The reference-point position, at the runway centre, is 
55°58’N, 37°2S’E, with an elevation of 190 metres a.s.t. The 
precise runway bearing is 68°-248° magnetic (variation +8°). 
This runway can accept all types of aircraft throughout the 
year. There are few significant approach obstructions. 

Landing systems include ms (the type usable by western 
aircraft will be available by autumn 1960); non-directional 
beacon system (two NDBs); RSP radar-controlled talk-down 


| 
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This plan of Sheremet- 
ievo shows that light- 
ing and approach aids 
are available in each 
direction for the single 
11,500-ft. runway. The 
new international ter- 
minal is on the south 
side and its building, 
seen from the apron, 
forms the heading 
picture on this page. 
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The main concourse, or waiting room, at Sheremetievo- 
South—the new international terminal for Moscow. 


system, which can be given in English; and the use of vpF 
stations. An identification beacon, coded “AD,” in red, is 
located in the approach area to Runway 25. Aircraft approach 
from the west via Klimentievo NpB, to Ivanovskoe NDB, between 
2.400 and 3,600 metres, and proceed as instructed by approach 
control (located in the control tower at Sheremetievo-North). 
Deviations from the approved approach pattern are, of course 
strictly prohibited. 

At the new terminal all international flights of Aeroflot to 
the west and east operate together with those of all foreign 
carriers (currently Air France, Air India, Austrian Airlines, 


B.E.A., Finnair, K.L.M., Sabena and S.A.S.) from countries 
outside the Soviet group, and C.S.A., Deutsche Lufthansa 
(East), LOT, MALEV (Hungary), TABSO (Bulgaria) and 


TAROM (Rumania) from East European countries. At present 
there are about 20 flights daily. The present terminal is brand 
new and contains passenger servicing areas, waiting rooms, 
buffets, restaurant, shops; such services as post office, inte- 
national telephone office, medical rooms, bank, offices of 
Intourist and the Administration Bureau for the Diplomatic 
Corps; and sections for police and Customs. All these pro- 
visions ate well laid out and equipped. In this respect they 
are much better than some formerly available at Vnukovo, 
which were temporary, or makeshift, in character. 

Departing passengers go through a pass-control filter to the 
check-in area, which employs the “ Orly” system of common 
check-in and Customs clearance. The “Orly” system, as we 
know it, also happens to be the Soviet system and is favoured 
by western operators. Following these clearances, passengers 
are free to enter the large, modern waiting room, which con- 
tains a souvenir shop and a well-equipped buffet, or to go 
out on to a terrace overlooking the concrete apron. Incoming 
passengers pass through a reversed system of controls at the 
opposite side of the terminal waiting room. Passengers on 
flights which have already touched down at points within the 
U.S.S.R. do not require passport control (i.e., flights from 
Peking, New Delhi, etc.). 

Adjacent to the main terminal is another block, which houses 
technical flight-planning offices, such as Met., A.LS. and flight- 
clearance, together with offices allocated to the airlines for 
their own technical use. Load and trim sheets, manifests and 
other ships’ papers are, however, prepared in the main building 
in a common documentation office controlled by Aeroflot. 

Cargo is at present handled in a wooden building of a 
temporary nature, situated on the main road behind the large 
car park. Aircraft catering services can eventually be accom- 
modated in a commodious cellar space in the main terminal, 
but are at present located at Sheremetievo-North, which 
involves transportation over seven km. each way. 

There are two further buildings under construction near the 
terminal and these will be used as passenger check-in and con- 
trol areas. This will relieve later congestion within the 
terminal itself, which will then be used mainly as a waiting 
area. 

Transfer between Sheremetievo-South (International) and 
Sheremetievo-North (Domestic) is effected by road, and takes 
about 15 min. Frequent local bus services provide connections 
to Moscow city centre and also to Vnukovo, where all domestic 
flights to eastward destinations within the U.S.S.R. are now 
located. In addition, there is a Sheremetievo/Vnukovo air link, 
with a half-hourly frequency, using Li-2s or Il-12s. This 
shuttle service is also used by Aeroflot for taking staff tc 
work and from one location to the other. There is also an 


By way of contrast to the 
picture on the previous 
page, this is the landside 
approach to the terminal, 
the purpose of which is + 
appropriately inscribed 

both in Russian 

English. 
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Airport-City service, using 11-passenger Mi-4 helicopters which 
make 12 round trips per day. 

Since the opening of the new airport, B.E.A.’s Comet 4B 
flights have experienced few teething troubles in the new 
terminal and we find that the facilities are much better than 
those formerly available at Vnukovo. 

The only real difficulty lies with the distance now involved 
between the terminal area and the aircraft catering unit on 
the north side. This has sometimes caused delay. To put this 
right, however, vigorous steps have been taken and service is 
now good. In all other respects conditions are easier, Passenger 
areas are more attractive in design and less congested. The 
restaurant and buffets are better equipped and service is prompt. 
Distances between the apron, flight-planning offices and terminal 
are shorter—a great advantage in the winter months. Apron 
lighting is first class and aircraft can park near the building. 
Turbojets can start up on the parking bays and the tedious. 
time-wasting process of towing jet aircraft away from parking 
points for starting is unnecessary. 

It was an extraordinary experience for most of the western 
representatives to have first sight of a new airport one week 
before our transfer—and the more so for us to find a complex 
of brand-new and fully equipped facilities ready for use. It was 
an even more unusual experience for us to make the move in a 
single day, assisted as we were to a generous extent by 
Aeroflot staff (and also, in our case, by a helpful policeman, 
who helped to winch up heavy equipment). Our experience 
of this move has been a thoroughly happy one. Very few diffi- 
culties were experienced and we have found the degree of 
co-operation and interest in our work, which is shown by 
Aeroflot supervisory and other staff, to be most marked. Turn- 
rounds are closely watched by Aeroflot personnel and immedi- 
ate concern and analysis follow any hold-up, or the emergence 
of any unusual problem. 

I believe that Aeroflot are proud of this new international 
airport—which was so rapidly developed from its original design, 
as a “diplomatic” airport for special flights, for its present 
use. In our view they have every reason to be pleased with 
the result achieved. Sheremetievo-South reflects not only a 
dramatic improvement from the point of view of facilities; 
it is also one of the most attractively situated national gateways 
in use. With the very evident interest and goodwill displayed 
by Aeroflot, Customs, police and other official bodies, it is 
also a pleasant airport for the forcign representative. 
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ICAO and the Supersonic Transport 


NYBODY who is prepared to read beyond the five-page 

summary in ICAO’s 118-page study of the supersonic 
transport* is likely to put this report down with the conviction 
that no Mach 3 aircraft will be safely and profitably used in 
airline service much before 1975, 

The study assumes the possibility of an initial introduction 
in 1970 and the problems and their solutions are discussed 
with a calm objectivity amounting almost to a dead-pan 
acceptance of the likelihood that the airline and manufacturing 
industries may succeed in meeting this date—but only as a 
fairly desperate technical and economic gamble. 

The impression which the ordinary reader gains from the 
study is that a very major co-operative international effort 
will be needed if the supersonic transport is to be in Operation- 
with adequate research and experience behind it—by 1970. 

If ICAO’s study causes a few people to think a little less 
emotionally about the problems which have to be solved the 
Organization's secretariat will not have wasted its 40,000 words 
and its 20 pages of tables and graphs. 

The directly technical problems of design and operation are 
obviously not insuperable, even assuming no more than a 
10-year time-scale, and co-operation will help to smooth out 
the difficulties associated with air traffic control, fuel reserves 
and automatic navigation systems. 

The study, however, says very little—presumably because 
there is no knowledge available—about very-high-altitude 
cruising conditions, except to make the comment that * turbu- 
lence may be experienced up to the highest cruising altitude ” 
and that “ the aircraft will have to be strong enough to tolerate, 
when cruising at a speed of Mach 3, any turbulence which may 
exist. Data on gust magnitude will be required to determine 
the design requirements.” In an earlier section, when referring 
to passenger comfort, the study also says: “ Accelerations may 
be important in phases of flight other than take-off and climb; 
for example, it seems possible that high-velocity air streams or 
sudden corrections in course may cause vertical or sideways 
accelerations of considerable magnitude.” 

Here, then, is a vitally important field for international 
work and co-operation. The mass entrv of the subsonic 
turbojets was preceded by a period of some 10-12 years during 


* “ The Technical, Economic and Social Consequences of the Introduction 
into Commercial Service of Supersonic Aircraft." A preliminary study by 
the Secretariat of the International Civil Aviation Organization, International 
Aviation Building, 1080 University St., Montreal 3, P.Q., Canada. Price: 
$1.25 (Canadian), 8s. 8d., or ¢quivalemt currency at date of publication 


which military aeroplanes with comparable performances were 
regularly operating in a similar environment. We are now 
considering the introduction of transports 10 years from now 
in an environment which has been explored only by a few 
U-2s and at speeds which have so far been reached only during 
research flights. 

The need to avoid serious sonic-boom discomforts in popu- 
lated areas will require cruising altitudes of at least 60.000 ft. 
for Mach 3 transports and of 45,000 ft. even for Mach 1.3 
transports. Since the supersonic penetration of rain or hail 
“cannot be tolerated” and cumulo-nimbus cloud-tops are 
found up to 45,000 ft. in the temperate latitudes and up to 
60,000 ft. in the tropics, it is obvious that cruising levels of 
about 60,000 ft. upwards must be assumed. 

Nobody knows anything very much about conditions at these 
levels. At greater altitudes (70,000-100,000 ft.) there are the so- 
called nacreous (mother-of-pearl) clouds which are believed 
to consist of minute supercooled water droplets, or particles of 
vitreous ice; nothing is known about the possible erosion effects 
of such particles. The minimum normal turning radius of a 
Mach 3 airliner is likely to be of the order of 140 miles, so 
visual avoiding action does not seem to be practical. There can 
be no question of subjecting the early fare-paying passengers 
to a series of proving flights on an “it'll be all right you'll 
find’ basis. The experience must be obtained in advance. 

The ICAO study estimates that by 1967, if all long-haul traffic 
were to be flown in 100-seat supersonic transports, there might 
be a requirement for 125 Mach 3 or 188 Mach 2 airliners, 
almost half of which would be in use over the North Atlantic. 
The respective figures for 1973 would be 202 and 303. 

More practical are the estimates for the number of super- 
sonic airliners needed each year to cover annual expansion 
and losses if no other new aircraft are delivered. These figures, 
for Mach 3 transports (Mach 2 numbers in brackets), are: 
42 (63) in 1967; 49 (73) in 1970; and 51 (76) in 1973. The 
supersonic aircraft would take over the long-haul! services, 
while the subsonic fleet would be demoted for other duties. 

Finally, it should be stressed that ICAO’s study has not been 
completed in an ivory tower. It has been prepared on a basis 
of replies received to a detailed questionnaire which was circu- 
lated to all contracting states and to IATA—which was not, 
at least at that time, able to offer opinions or comments. This 
Association plans to hold a supersonic symposium in the spring 
of 1961, 


The Tight. Little Island 


NE point about B.E.A.’s recent suggestion that passengers 
should, where possible, use the airline coach (see our issue 

of Aug. 26, p. 258) might usefully be expanded. The flight 
concerned will always wait for the coach—whose passengers 
have already completed formalities at the West London Air 
Terminal—but cannot wait for individual passengers or small 
groups of passengers who have still to be processed at the air- 
port. The coach passenger, once through the W.L.A.T., can 
therefore relax in the knowledge that his aircraft seat is assured. 
The whole probiem has arisen partly because the big traffic 
increases could not have been envisaged when the L.A.P. plans 
were finalized and partly because an island site is, by its nature. 
incanable of expansion. It remains to be seen whether the use 


of the long-haul building in the central area will seriously 
increase the traffic congestion. 

The effect of this extra traffic may not be so very great; 
long-haul passengers are numerically few by comparison with 
short-haul passengers and the congestion periods are likely to 
be different. Nevertheless, long-haul aircraft are, on the 
average, of much bigger capacity and the coaches and cars 
carrying 150 or so passengers will be arriving within a half- 
hour period and will be using the same entry tunnel. 

If the plan for centralizing all L.A.P.’s passenger facilities 
remains unchanged then it is obvious that more use will have 
to be made of Gatwick by the short- and medium-haul intra- 
European carriers. Those passengers who are merely going to 
and from a Continental or domestic centre find that Gatwick, 
with its rail link, is a convenient point of departure and entry 
but the trouble comes when inter-line traffic is being handled. 
The Gatwick-L.A.P. coach journey is not a particularly quick 
one and an air service between the two airports would be both 
expensive and troublesome in an overloaded traffic pattern. 

The answer to the problem of ensuring a more effective 
use of Gatwick appears to rest with the airlines, which must 
co-operate and co-ordinate their services accordingly. Nobody 
can expect B.E.A. to “ go it alone ” in the use of Gatwick while 
other operators are using L.A.P. and selling the idea of easier 
inter-line connections to those passengers for whom London 
is merely a staging post. 

With Gatwick’s positive advantages for so many operations, 
there should be no great difficulty in coming to a series of 
agreements. Sooner or later a large proportion of the services 
will need to be transferred from L.A.P. whether the carriers 
like it or not. It will be very much better to agree to transfer 
in good time and in good order. 


FIRST SWING-TAIL.—On Aug. 25 the first of the Canadair 
CL-44 swing-tail freighters was rolled out at Cartierville, 
Montreal. 
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AD means ADVANCED DESIGN & 

A NEW DIVISION WITHIN THE UNBRAKO 
ORGANISATION DEVOTED TO NEW THINKING 
IN NEW MATERIALS = 


Something new in the fastener world —a 
division making the future its special 
concern. 


Using the latest high performance alloys 
such as ‘Nimonic' and _ Titanium , 
UNBRAKO AD produce revolutionary 
fasteners that will be accepted as standard 
in years to come. 


Today, the men behind the achievements of 
modern industry naturally choose Unbrako 
fasteners. The inception of the Advanced 
Design Division is a logical step into their 
future. 


UN BRAKO-A WD 


visit STAND NO 259 at FARNBOROUGH 


UNBRAKO SOCKET SCREW COMPANY LIMITED, COVENTRY. TEL 
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Air Transport 


Shapes of the Future ? 


MONG the exhibits in the tent at Farnborough this week 
are two which suggest the possibly unorthodox shapes of 
future transport aircraft. Both are, at present, in the nature 
of design studies, but are in fields where continued research 
may well pay large dividends. 
The Handley Page HPI17, a lay-out plan of which is 
published below, is the latest in a series of studies by Dr. G. 
Lachmann into the application of boundary layer control to 


The Handley Page 
HP117 project 


THE AEROPLANE 
and ASTRONAUTICS 


The Boulton Paul P.146 project 


transport aeroplanes. The concept, in this case, is for an 
all-wing subsonic transatlantic aircraft seating 300 passengers. 

The wing surface would be completely laminarized, using 
suction slots. Cost estimates—which have not been published 
in detail by Handley Page—indicate that the total direct trip 
cost between London and New York might be of the order 
£1,650, or £5 10s. per passenger. 

The second project illustrated here is the Boulton Paul P.146, 
one of a series of design studies on VTroL configurations made 
under M.o.A. contract. This is a 46-seat short-haul transport 
for stages up to 500 miles. Four banks of direct-lift engines 
are employed, at the tips of the mainplane and the noseplane, 
and variation of the thrust of these units provides control at 
zero forward speed. Two conventional thrust engines are 
located on the rear fuselage. 

Development of lift units by both Rolls-Royce and Bristol 
Siddeley with power to weight ratios as high as 16:1 makes 
schemes such as this worth more study. A note on lift engines 
and the Griffith airliner employing them appears on page 359, 


Commercial Aviation Affairs 


EXECUTIVE HELP.—Mr. Maurice 
Curtis and Mr. Bryan’ Greensted, 
formerly managing director and opera- 
tions director, respectively, of Hunting- 
Clan Air Transport, have formed a new 
company called Curtis Greensted 
Associates. It will offer operation, 
management or advice in any air trans- 
port activity and is intended in particular 
to serve the development of business and 
executive flying. 


JUNE TRAFFIC, — U.K. airlines’ 
traffic on scheduled and inclusive tour 
services in June amounted to 50 million 
short ton miles, an increase of 22°% over 
June, 1959. Capacity operated was up by 
28% and the overall load factor fell from 
63 to 61%. In the first half of 1960, 
total traffic was 214 million short ton- 
miles, an increase of 24.4% on the first 
half of 1959. 


QUEBECAIR 540s.—Two_ Eland- 
powered Canadair 540s have been bought 
by Quebecair. The Napier-Canadair 
demonstration 540 has been leased to the 
airline while the aircraft are being made 
ready. 


T.A.A. TAKES OVER.—Last week 
Trans-Australia Airlines took over the 
Papua/New Guinea domestic services and 
equipment after nearly 20 years of opera- 
tion by Qantas. 


JAN SMUTS' EXTENSION.—The 
main runway at Johannesburg's inter- 
national airport is being extended from 
10.500 ft. to 14,000 ft. so that South 
African Airways’ 707s can, if necessary, 


fly non-stop to Europe. The Great 
Circle distance between Johannesburg 
and Rome is 4,168 naut. miles. The work 
is being done by an organization formed 
of South African Railways and the four 
provinces of the Union. 


CAMBRIAN PROGRESS. — Results 
for 1960, to Aug. 6, show that Cambrian 
Airways’ traffic has, by comparison with 
the same period of 1959, increased by 
52% on international routes, with the 
Paris service contributing an increase of 
39%. If expansion continues, Cambrian 
hopes to introduce Viscounts on some 
services in 1963. 


BOEING DELIVERIES.—All three 
Boeing 707s for South African Airways 
have now been delivered in Johannes- 
burg. They will be named “ Johannes- 
burg.” “Cape Town” and “ Durban” 
before going into service on Oct. 1. 


MILLION HOURS.—The commercial 
Pratt & Whitney JT3C has recently com- 
pleted a million hours in airline service. 
This total was accumulated by the engines 
in 109 Boeing 707, 720 and Douglas 
DC-8 airliners serving with eight airlines. 
The JT3C is the first pure jet to reach this 
total in commercial flying, but several 
turboprops have exceeded a _ million 
hours. 


N.Z. FRIENDSHIPS.—The first of the 
N.Z. National Airways Corporation's 
eight Fokker F.27 Friendships is due to 
reach Wellington on Nov. 21 and will 
enter service on the Christchurch- 
Wellington-Auckland route on Dec. 22. 


TO COMMAND.—Mr. G. J. Warcup, as 

recorded last week, will succeed Mr. 

G. J. H. Jeffs as commandant at London 
Airport on Oct. 1. 


DAKAR ACCIDENT, — An Air 
France L-1049 flying on the service from 
Paris to Abidjan crashed into the sea off 
Dakar on Aug. 29. Three abortive 
approaches to the airport had previously 
been made in high winds and heavy rain. 
The crew of eight and 55 passengers lost 
their lives. 


DONINGTON AIRPORT? — An 
application has been made by the Derby 
Corporation for planning permission io 
re-open the R.A.F. aerodrome at Castle 
Donington, Leicestershire. A proposal 
that this aerodrome should be developed 
to serve Derby, Nottingham and Leicester 
was first made four years ago. 
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Discussing Aviation Medicine 


N the week preceding the S.B.A.C. Show at Farnborough a 
remarkable amount of space was devoted by the daily papers 
to the proceedings in London of the Fifth European Congress 
of Aviation Medicine which was opened by the Minister of 
Aviation, Mr. Peter Thorneycroft, at the beginning of the week 
in the Royal Festival Hall. The proceedings of the Congress 
itself took place in the Royal College of Surgeons of England 
in Lincoln’s Inn Fields. And there the 250 delegates from 25 
countries were kept continuously occupied for the rest of the 
week. Not only was there a continuous and well-planned 
lecture programme, but an exhibition was devoted to such 
aspects of flight as comfort, hygiene and safety survival, also 
air/sea rescue including aids to location and resuscitation of 
survivors and pharmaceutical problems of aviation, rations and 
fire-fighting. 

Guests were greeted at a cocktail party on Monday night 
given by B.E.A. and B.O.A.C. On Tuesday they were enter- 
tained at the Festival Hall for a performance of Giselle by the 
Festival Ballet. On Wednesday there was a reception and 
dance at Guildhall at which the Lord Mayor, Sir Edmund 
Stockdale, was host and, in conclusion, a final dinner-dance and 
cabaret at Talk of the Town on Friday. To wind up there 
was a special visit to the S.B.A.C, Show. 

The arrangements, always under strain in an international 
congress, seemed to work very well indeed and for this the 
guests have to be grateful to all those companies who 
co-operated together as hosts for the various functions, and 
above all to the organizing committee. Its members were: 
Dr. A. Buchanan Barbour, Director, Medical Services, B.E.A. 
(chairman); Surgeon Captain S. W. Baskerville, representing 
Medical Director-General, Royal Navy; Dr. K. G. Bergin, 
Director of Personnel and Medical Services, B.O.A.C.; Air 
Cdre. J. D. Leahy, Senior Medical Officer, Ministry of Aviation; 
Gp. Capt. J. Howard Lewis, representing Director-General, 
Medical Services, R.A.F.; Lt.-Col, M. M. Lewis, representing 
Director-General, Medical Services, Army; Mr. R. L. Weir, 
Financial Controller, B.E.A.; Sir Harold E. Whittingham, 
Flying Personnel Research Committee, and Doctor Kempton P. 
Hare. 

One thing was put sharply into focus by most of the papers 
presented—that machines will tend to get out of the control of 


men if maximum attention is not paid to human engineering 
and psychiatry. At present-day flying speeds and altitudes, 
and with the reliance which has to be placed on fast-* thinking ” 
automatic devices of many kinds, the human pilot is already 
working at near-maximum capacity in emergency conditions. 
Tomorrow's supersonic aircraft will be much more demanding 
and the time has come for aviation medicine specialists to be 
brought in during the very early stages of aircraft design 
for the benefit of future passengers as well as of flight crews. 


Accidents and Human Error 


During the four working days of the Congress some 60-odd 
papers were read. Many of these were of specialist interest, 
but a large proportion dealt with problems and difficulties 
which could be appreciated by everyone who is connected with 
aviation. More immediately important, perhaps, than the 
papers devoted to human reactions in supersonic and space 
flight were those concerned with the selection of pilots and 
the study of their day-to-day reactions and behaviour. 

It may be a fact that accidents due to pilot error can usually 
be attributed with equal justice to deficiencies in design which 
caused the pilots to be overloaded to a point of failure—but it 
might be equally true to say that pilots could be picked and 
trained in such a way that overloading would not be a cause 
of human failure. 

As Gp. Capt. H. P. Ruffell Smith (R.A.F. Central Medical 
Establishment) said in his paper, there may be human difficulties 
in arranging for the necessary data to be obtained and applied. 
Aircrew members and even airline operators tend to be sceptical 
about the possible benefits and may look on such research 
as being an unwarrantable personal interference. But there 
should, and must, be some way of getting the aircrew and 
managements on the side of the aviation medicine specialists 
so that all can work together to improve flight-deck conditions 
and to raise safety levels. Gp. Capt. Ruffell Smith said that 
there was a foreseeable requirement for the carrying of data 
recorders in all transport aircraft so that aircrew performances 
could be measured and comparisons made for various condi- 
tions of work-load, fatigue and even pilot age. Other speakers 


(Continued on page 347) 


ORGANIZING COMMITTEE. 
—Members of the committee 
organizing the aviation 
medicine congress were: 
Front row (left to right), Sir 
H. E. Whittingham, Dr. A. 
Buchanan Barbour, Dr. K. G. 
Bergin; back row (left to 
right), Gp. Capt. J. Howard 
Lewis, Lt.-Col. M. Martin 
Lewis, Air Cdre. J. D. Leahy, 
Dr. Kempton P. Hare, Sur- 
geon Capt. S. W. Baskerville. 
Mr. R. L. Weir, also a member 
of the committee, is not 
present in this photograph. 


Photograph copyright 
“The Aeroplane and Astronautics” 
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Vickers Vanguard 
(above) Vandervell Bushes are 


fitted to flap mechanisms. 


English Electric P.!. 
Supersonic Aircraft 
(right) Vandervell Bushes are 
installed in actuating mech- 
isted 
controls operating ailerons 


anisms for power as 


VANDERVELL 


BUSHES 


and tall plane. 


Armstrong Whitworth 
Argosy Type 
AW 650 Freight-Liner 


(below) Vandervell Bushes are 


fitted to pivot points on 


control mechanisms. 
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VANDERVELL @ 


The largest producers of 
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bearings and bushes in Europe 


VANDERVELL PRODUCTS LTD - WESTERN AVENUE - ACTON - LONDON - W.3 
VANDERVELL PRODUCTS (CANADA) LTD - TORONTO - CANADA 
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THE AEROPLANE 


Spear 


f RB ly, 


for forty years.. 


Forty years ago a party of fiying 
instructors from the Royal Air 
Force School of Special Flying at 
Gosport left for the United States 
to demonstrate the revolutionary 
methods of teaching the Art of 
Flying devised by the late Colonel 
Smith-Barry. 


The Hunting Jet Provost TMk 3, the latest primary / 


basic trainer—chosen by Royal Air Force Flying 


—<— s. 


Training Command. 


In full quantity production, it is also available for 


early delivery to other Air Forces. 


FOVO 


powered by the Bristol Siddeley Viper 


Since those days it is fair to assert 
that every major change in instruc- 
tional technique and flying-training 
equipment has been evolved in 
Britain, and in the course of time the 
World's air forces have followed suit. 


‘ate ~ 


HUNTING AIRCRAFT LIMITED 


Member Company of British Aircraft Corporation 


LUTON AIRPORT, LUTON, BEDFORDSHIRE, ENGLAND 


il ae a 
hae iiss : oo eal a . 
ee ia 5 cage if ; i “seyrs Saggmmen 8 ej «RN a Fg: 2) Ree j As ee peepee. 
é | i an cater. Sis 7 pcan a ae % in Pee ck eee & Sa 
# 33 aes. ts a i Be eee ee j 4 Bis ners aie *: me ba 5 : ot z 
we : x - ee pe ie Sushi os a s —- wat thaw he rt eee * 
e oy a { eng? Vie - = oa Cease? Sere fap eee ae . aera ea Pe Boia ao £ ‘ 
i ae opens 
an ie Osage i, ig Ee oes ements 
i eee ‘ “ig es _~ roe EG ee, ON phi be ee ye , 
= , : * ba ee ee ae NESS ie 
——_ ——~ —G, iit a 3 ie uf 
aes “: i <i If — ee pues oad eee 
iy? i oy mer f s : a eS 5 Ee % 1 eee 
Barly SS cs a : ts caeananeneiees ais epee 5 Ca Fe ee, eae 
| . z ~ e Be hs ae a 
nog Pr +a ato Si | Ff Re . bia Hace? foe 8 r 
he ee a “a i ( ss cek Beko y/ ‘ , We iy i aa 
Beas ; ‘ Jf he Ge oe - cs bNeeist | - > Bea 2d Lae oe he 5 6 4 " 
ree aS us ‘ er) ced i a i a od ae Re a 
. i ae oe tee ' ae ~ Me ; * . 
ie winter La > — tee AS j ee 5 > we Z me &. ms ei 
ya an SS ie 8 Li a4 Mp 2 ae | 
; 4 : YS “, / s : j j Mx a me ae aa 
2 oa A rn 4 WS ‘ge ~~ ary Yj amon po pm a 7 I Via 4 a t 1a : 1 meng is F 
Sree Aes a . Be its A will | as i <I y me : ‘ 
——— bie ~ a Bua: SS : 
eecee’ ae E " — LE ag Pe 4. Pee ne 3 e £7 3 tt, _ y 
ef Pi uy “~—— - — Rae ee PE ee sae on Ce f Bee? te o fs 4 a 
a SS, | CO OA E 
, ~! ae a a8, Se 6 lis ~ zB, x i a ef PA ie e. Oa fey |. s 
: F : ages * glen ee . : Sh” & BAS ae 2. f he ae y, F Jf & : 
Rasa a h bs og ae — — Pt a we Le: . vi) if eA L » ; 
ee » [ieee er get ‘ie 6 CF fz x 
“3 ae | ed <a, Ae £\f- , 
f y ie . % ae Ree om j ; 
wee Sage i Pet eee. oi ~g He Se S/S ey SB RPP gaps: : 
ri SP ost eae ern \\ f/ 2, he EP ge 
ea ET ecis s 
g a : . ae a 
Le gs _ Fie 
t “ « ; - a = a La Pie g - 
7 ihe 4 me ie : 2 ¢ — — 4 » Pe is BA ss 3 ata rks ie 2 = a — “ ; 3 
Las ea oe a : pte pa _ — 
a ‘ - - Pa & >" . aaa rss — dapeat | hea ead age 2 
- , . ~ Vg : : 
oid sae i how 4 : ie ? = ES 
a on . ae ; : : ~lP = ty 
* . ae ine a ‘ ‘ie a ean 7 
| i eS Oe ines atte 
Lge ‘Ses eS ey “ # <n rene ae ” SR *- = he eis B rx, ey 
a3 zs : pe. zit at : # ‘ are fn ree ying fa -_ os ee 4 Bs : ri chalet itee ~ inn ¥ aes ee Y Ta ms 4 ied iy — i E 
oh . ae “hy een eS ae Pi Me cae GE Be esi Lk en iat ee ee tm 2 k 
ae ’ ra 2 ? Rete, aa. kg 
Aus : ce. ae 8 CEN Tag = ome 
. - 
aS ee : 
ts 
psy i 
“th 
= ae ee | 
<n 
ee 
ee Se 
ae ee 
Le. ‘ 
hig, : ; 
sy ei iF : 
3 oe 7 i 
ss: . ee 
iy 


ee re — 


SEPTEMBER 9, 1960 


(Continued from page 346) 
suggested revised methods for the examination and selection 
of pupils for initial training and of captains. 

Before the more esoteric aircraft systems of the future can 
be made safe and efficient, data on the use and misuse of 
present systems must be collected and analysed so that future 
systems can be less prospectively confusing or dangerous. This 
point was stressed by Mr. C. S. R. Marshall (Hawker Siddeley 
Aviation) who said that the design of semi-automatic systems 
would be aided by the formulation of human operating 
characteristics so that allowances could be made for these 
before reaching the air-test stage. Mr. Marshall, who was 
discussing human factors in supersonic aircraft design and 
operation, also mentioned the possibly deleterious effect on 
crew performances by the disruption of normal day/ night 
rhythms, and those of eating and sleeping. Research was 
needed so that these effects could be understood. A human 
factors engineer should be included in the supersonic aircraft 
design team from the very start of the project. 

Air. Cdre. W. J. Stewart (Consultant in Aviation Physiology, 
R.A.F.) pointed out that, although something was known about 
the reactions of small, picked Service crews to high-speed, 
high-altitude operations, nothing was known about the reactions 
of ordinary members of the public. Passengers might be flown 
in the supine position during the climb of a supersonic aircraft 
and nothing was known about the effects of this and of accelera- 
tion on people when, as in a windowless aircraft, they had no 
“ real *-world references. 

The problems to be overcome at the beginning of an era in 
which the capability of automatic systems is greater than that 
of the human pilot were discussed by Mr. A. M. A. Majendie 
(Smiths Aircraft Instruments). The correct functions of the 
pilot in this changed environment needed careful examination 
and study. The new systems, such as that for automatic landing, 
did not supplant the human pilot, but they required that his 
effort and overriding skill should be deployed in new and different 
ways. 

Several speakers had assumed that, for pressurization security 
(which would need to be absolute at cruising levels of 60,000- 


In an exhibition of specialized equipment associated with 
various aspects of aviation medicine, a number of companies 
were showing their products. Some of their displays are 
seen here. That on the bottom extreme left is Eastwood 
Plastics and next to it that of the Vacuum Reflex Co. 


Photographs copyright ‘The Aeroplane and Astronautics” 
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70,000 ft.), supersonic transports would be windowless and at 
least one mentioned the difficulty of providing adequate emer- 
gency exits. Mr. Peter Masefield came out firmly with the 
opinion that a windowless aeroplane could never be sold to 
the public as a passenger vehicle. He also insisted that it would 
be “ commercial suicide ” to go for anything less than a Mach 3 
transport. Although a Mach 2 project could be started now with 
the near-certainty of technical success, such an airliner would 
be overtaken too soon by the Mach 3 transport. 

Mr. Masefield made a good (and near-medical) point when he 
backed this conviction with the opinion that a 34-hour flight 
stage was just about the limit of comfortable passenger endur- 
ance. This, he said, was the “ posterior limit” even with the 
best chair that medical ingenuity could devise. 

Several papers described experiments in explosive decompres- 
sion and oxygen deficiency, with pre- and post-inhalation of 
oxygen, or pre-medication. It is unlikely that the animals used 
in some of these experiments (mostly rats) were aware of their 
important role. 


Aerobatic Instrument Training 


The prevention of spatial disorientation in, and of instrument 
training for, high-speed, highly manceuvrable military aircraft 
were discussed in one paper. It was essential that absolute 
confidence should be engendered in the ability to control the 
aircraft on instruments in every possible combat situation and 
that transition between visual and instrument flight should be 
immediate and accurate. The pilot must be trained so that 
sensations of dizziness or vertigo are entirely suppressed or 
ignored. Instrument-flight training should be based on the 
assumption that visual flight will be the exception rather than 
the rule and training methods should make allowance for this 
fact. 

Another speaker offered some new ideas about instrumenta- 
tion, based on the fact that only the central part of the field 
of vision is sharply focused and has full colour perception. 
As explained, the proposed system appeared to be applicable 
more to industry than to aviation, but the principles might 
usefully be applied to instrumentation such as that on a power- 
plant or flight engineer's panel, where normal readings would 
show all-green dials and attention would be attracted by the 
appearance of red segments. 

This Fifth European Congress of Aviation Medicine seems to 
have excited the right kind of interest at just the right moment 
for action to be taken in a hundred associated fields of research 
and study. 
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The Fighting Services 


Technical Training Command 


IR VICE-MARSHAL B. A. CHACKSFIELD, O.B.E., is to 
become Air Officer Commanding, No. 22 Group, Technical 
Training Command, on Sept. 12. 

Taking over command of R.A.F. Waterbeach in 1954, Air 
Vice-Marshal Chacksfield later became Director of Guided 
Weapons at the Ministry of Supply. He completed the 1959 
he crial Defence College course and has been Senior Air Staff 

cer at Headquarters, Technical Training Command, since 
wel of this year. 


Nato Air-to-Air Competition 


IGHTER COMMAND and R.A.F. Germany are among the 

eight NATO air force teams competing in this year’s 
annual air-to-air firing competition sponsored by Allied Air 
Forces Central Europe. Being held in France between Sept. 5 
and 17, the contest is the third in the series. 

The Guynemer Trophy for the winning team and the 
U.S.A.F.E. Cup for the team finishing in second place will be 
presented by General M. Chelle, Commander, A.A.F.C.E. The 
other six teams are representing the First French Tactical Air 
Command, the Belgian Air Force, the Ist R.C.A.F. Air Division, 
the Royal Netherlands Air Force, and the French Air Defence 
Command. 


Air Ministry Posting 


ROUP CAPTAIN W. F. BECKWITH, C.B.E., has been 

appointed Director of Weapons Engineering at the Air 
Ministry, with the acting rank of Air Commodore. An engin- 
eering specialist, he was Chief Engineering Officer at Head- 
quarters, F.E.A.F., before becoming Chief Training Officer at 
the R.A.F. Technical College, Henlow, in 1954. Air Cdre. 
Beckwith has just completed an exchange posting with the 
U.S.A.F. at Cape Canaveral. 


No. 893 Squadron Commissions 


N Thursday of last week No. 893 Squadron, R.N., 

recommissioned at R.N.A.S. Yeovilton. Commanded by 
Lieut. Cdr. F. D. Stanley, R.N., and equipped with D.H. Sea 
Vixen FAW.1s, the Squadron is to embark early next year in 
the carrier “ Centaur.” 

No. 893 was first formed at Donibristle in June, 1942, with 
six Martlet Is. Some months later it was rearmed with 12 
Martlet 4s and embarked in H.M.S. “ Formidable” to take 
art in the North African landings as part of Force H. The 
Reeedren provided fighter patrols for the Fleet during the 
landings and on Nov. 17, 1942, assisted in the destruction of 
U-boat U331, which was finally sunk by a torpedo from an 
Albacore from No. 820 Squadron. 

For the next seven months the Squadron operated both from 
H.M.S. “ Formidable” and from shore airfields in the Western 
Mediterranean, taking part in the Tunisian Campaign. In 
July and September of 1943 it provided fighter support for the 
Fleet during the Sicily and Salerno landings respectively. In 
October of that year it was transferred from the Mediterranean 
to the Arctic theatre and covered the returning North Russian 
Convoy R.A. 54A in November, 3. 

The second 893 Squadron formed in February, 1956, at 
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R.N.A.S. Yeovilton with Sea Venom FAW.21s. Embarked in 
H.M.S. “ Eagle” it took part in Operation Musketeer at Suez, 
and in its ground attack réle accounted for 23 aircraft destroyed 
and 12 damaged. In September, 1948, it began the operational 
trials of the Firestreak AAM, which culminated in the first 
live firing of the weapon against a pilotless drone target by a 
carrier-based aircraft on Dec. 11, 1958. 

In February, 1959, the Squadron re-equipped with Sea Venom 
FAW.22s and in September of that year went with H.M.S. 
“ Victorious” on her successful tour of the major ports on 
the North American Atlantic seaboard. The second 893 
Squadron was disbanded in February of this year. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments:— 

Air Ministry: Wg. Cdr. J. A. C. Aiken to the Department ¥ ay 
Chief of the Air Staff, with acting rank of Gp. Capt.; Wg. Cdr. 
Plowright to the Department of the Air Member for Seana: 
Wg. Cdr. B. E. K. Pemberton-Piggott to the Department of the Air 
Member for Supply and ag * ee 

Bomber Command: Sgn. Ldr. F. C. Ellis to R.A.F. Driffield to 
Command the Administrative Wing with acting rank of Wg. Cdr. 

Transport Command: Wg. Cdr. T. W. C. Fazan to R.A.F. Northolt 
to command the Administrative Wing. 

Flying Training Command: Wg. Cdr. R. P. Harding to the Oxford 
University Air Squadron to command. 

Technical Training Command: Gp. Capt. 
quarters as Senior Equipment Staff Officer. 

Maintenance Command: Gp. Capt. N. 
as Command Accountant; Gp. Capt. E. A. L. Wakely, O.B.E., to 
Headquarters, No. 40 Group, for operations duties ; Wg. Car. 3. Ek. 
Stowe to the R.A.F. Staff” College, Andover, for directing staff 
duties. 

R.A.F. Germany: Wg. Cdr. R. J. K. Baker, M.B.E., to cy ad- 
quarters for organization duties; Wg. Cdr. S. Baker, D.S.O., D.F.C., 
to R.A.F. Gutersloh to command the Administrative Wing: We. 


H. Stones to Head- 


Adams to Headquarters 


Cdr. F. T. Bolt to R.A.F. Jever as Senior Technical Officer. 
Far East Air Force: Weg. Cdr. J. L. Gilbert, D.F.C., to R.A.F 
Weg. Cdr. R. T. Morison, 


on i to command No. 48 Squadron; 

BE, to Headquarters, No. 224 Group, as Senior Technica! Staff 
Officer’ We. Cdr. B. W. Taylor, D.F.C., to R.A.F. Seletar to com- 
mand the Flying Wing. 

Other Appointments: Gp. Capt. R. L. Wade, D.F.C., to Air Head- 
quarters, Malta, as Senior Officer, Administration: Wg. Cdr. B 
Champneys, D.F.C., to Amphibious Warfare Headquarters for staff 
duties ; Wg. Cdr. D. L. Moir to Allied Air Forces Northern Europe 
for staff duties; Wg. Cdr. J. Quinn, D.F.C., to H.Q. Eastern Atlantic 
Area for Air Plans duties; Wg. Cdr. J. W. E. Holmes, D.F.C 


A.F.C., to Bangkok as Air Attache. 
Reunions 
M.R.E.S, Reunion.—The 12th M.R.E.S. officers’ reunion will be 


held in London on Saturday, Oct. 
write, enclosing a stamped addressed envelope. to Sqn. Ldr. 
Laughton-Bramley, M.B.E., Haldon, Nightingale Road, 
Horsley, Surrey. 

No, 55 Squadron Reunion.—The 7th annual reunion of No. 55 
Squadron will be held on Saturday, Oct. 22, at the Pathfinder Club. 
Mount Street, London, W.1. Tickets. price 7s. 6d. each, and 
further details may be obtained from I. Calverley, 38 Pondfield 
Crescent. St. Albans, Herts. 

Specialist Navigation Association.—The inaugural meeting and 
one of the Specialist Navigation Association will be held at the 
R.A.F. Club, London, on Saturday, Nov. 19, starting at 18.30 hrs. 
Attendance is open to all specialist navigation graduates since the 
course started in 1919, and tickets, price £2 each. are available 
pa Wg. Cdr. H. L. Lewis, R.A.F. Flying College, Manby, Louth, 

incs, 


29. For full particulars please 
P. 2. 
West 


MARK TWO.—A photograph of 
the first production Avro Vulcan 
B.2 for Bomber Command which 
was delivered to No. 83 Squadron 
at R.A.F. Waddington at the 
beginning of July. Powered by 
four 17,000 Ib. s.t. Bristol Siddeley 
Olympus 201s in place of the 
13,000 Ib. s.t. Olympus 104s of the 
Mk. 1 Vulcans, it has an extended 
rear fuselage containing electronic 
equipment. 
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OIL COOLERS AND FUEL HEATERS 


F ee i. ie ie OR “Spee se 


Light alloy and stainless 
steel units of our design and 
manufacture are carried by 
famous aircraft the world 
over. We have vast experi- 
ence of working for both gas 
turbine and turbo-prop 
engines and are particularly 
skilful in saving weight and 
producing units to fit awk- 
ward shapes. if you have a 
project in mind, please con- 
contact us. We shall be very 
glad to help you. 
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Delaney Gallay « 


Vulcan Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 
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Hobson 


FUEL 4 
BOOSTER 4 
PUMPS ‘ 


— 


Having participated in many important research 
and development phases of aircraft and guided 
missile control, H. M. HOBSON LTD. are now 
expanding their activities in the fuel system 
field and have developed a tank-mounted fuel 
ia booster pump which is specified for the D.H. 121 a 

Ae Aircraft. The pump is driven from an A.C. elect- ce 
rical supply and being fully immersed requires Woes 
— no running seals, — 


§.B.A.C, Exhibition and 
Flying Display Farnborough 
Sept. 5th— 11th, 1960 


fae ertend a cordial H. M. HOBSON LIMITED 


FORDHOUSES ° WOLVERHAMPTON 
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At Sea with the 
: U.S... Sixth 


Newest U.S.N. carrier in commission and spearhead of the Sixth Fleet is the 75,000-ton « Independence.” 


AR off, on our starboard side, just visible through the tiny 

portholes of our Grumman TF-1 Trader fleet logistics air- 
craft, the sun-soaked sands of the Céte d’Azur receded into the 
morning _ heat-haze. Some 8,000 ft. beneath us, the 
Mediterranean had on a smiling, barely wrinkled face, reflecting 
the deep sapphire of an unclouded sky, which we traversed 
at 150 knots for our rendezvous with the U.S. Sixth Fleet. 

Our objective was the four-acre flight deck of the U.S.S 
“ Independence * (CVA-62), latest of the four 75,000-ton 
* super-carriers * to enter service with the U.S. Navy, and the 
nucleus of Sixth Fleet striking power. The atomic simile is 
appropriate for this highly mobile nuclear deterrent force, 
which knows no base on the shores of the sea it guards. For 
this reason, a visit such as ours almost inevitably has a deck- 
landing prelude, plus an appropriately similar termination, but 
both processes are rendered uneventful by the tractable twin 
engined Trader 

“Rip Van Winkle, Lt. Cdr.” said our pilot’s name-tag, 
although his alertness in flight belied the inevitable association 
of ideas. In accordance with the best traditions of security, 
we were not proceeding directly towards the massive ship, 
which was steaming somewhere off the island of Majorca, but 
were flying an offset course from Nice over 277 miles of empty 
Mediterranean 

A vast operating area and almost continual movement of 
the ships combine to make one of the most effective possible 
defences for the Sixth Fleet. Knowing the approximate 
position of the “Independence,” we had a rather simpler 
navigational problem, which was made completely effortless 
by the standard U.S. Navy TACAN UHF system. After inter- 
mittent reception of the ship’s beacon at extreme range, the 
radio-compass type heading presentation finally locked on to 
point the way when a distance of 138 n.m. was indicated on 
the separate “ miles-to-go ” veeder indicator 

While the sturdy TF-1 thundered on, I reflected in my 
rearward-facing seat on the utility of these COD-flights, or 
‘carrier-on delivery” service operated by Squadron VR-24 
from Naples, and wondered what the Royal Navy uses for 
landing freight, mail and bulk loads on flight decks now that 
the Ganhet’s capacious bomb bay is no longer available. In 
place of the extensive electronic gear in the S2F Tracker 
version of the Grumman twin, the TF fuselage, ill-lit as it is 
by improvised portholes which are overhung by the big engine 
nacelles, can carry up to nine passengers, or a ton of freight 
loaded through large double doors at the rear. 

The lack of passenger visibility did not permit much of the 
deck-landing process to be seen but, with shoulder harness 
secured, we jerked to a stop on the broad steel deck of the 
“Independence * with remarkably little fuss. On emerging 
into the sunlight below the folded wings of our erstwhile 
transport in the forward deck park, we had just sufficient time 
to notice a seemingly innumerable collection of ultra-modern 
aircraft, all armed to the teeth with unmistakably live bombs, 


rockets and missiles, before we were hustled below for the 
first of many high-powered briefings. 

From the 35-knot-breezed sunshine and controlled confusion 
of the flight deck to the air-conditioned efficiency below was 
a transition bringing a rapid reminder of the environment in 
which most of the 4,000 people on a super-carrier exist. 
Because of atomic contamination dangers, portholes are a 
thing of the past, and very many members of the crew spend 
days without seeing daylight, or knowing whether it is morning, 
noon or night outside. All exposed areas of the ship are 
covered by a sprinkler system to wash off radiation- 
contaminated matter. 

Commander of the Sixth Fleet is Vice-Admiral George W. 
Anderson, Jr., who has joint national and NATO responsibilities 
to the C-in-C. U.S. Naval Forces, Europe (CINCUSNAVEUR) in 
London, and the C.-in-C., Allied Forces, Southern Europe 
(CINCSOUTH) in Naples, respectivery. When the Sixth Fleet 
operates in its NATO capacity, it is known as Naval Striking 
and Support Forces, Southern Europe, and Vice-Admiral 
Anderson becomes COMSTRIKFORSOUTH in the Nato jargon. For 
that job, he has a second staff based at Naples administered by 
his NATO deputy. 

Admiral Anderson himself is always afloat, based on his 
flagship, the cruiser “ Des Moines.” He was on “ Independ- 
ence ” to welcome us, however, and to sketch in an outline of 
fleet organization. The 54-year-old Admiral is tall, burly, and 
tanned, with iron-grey hair. Precise in speech and relaxed, he 
told us that since taking over his present command in August 
last year he had “ never been so busy, or had so fascinating a 
job.” 

The composition of the fleet changes completely every four 
to six months, with ships from the U.S. replacing those in the 
Mediterranean. The Admiral explained that they had just gone 
through the process of “ changing watch,” and the “ Independ- 
ence” had just come out to replace the “ Forrestal.” He also 
revealed that with the other carrier in the Sixth Fleet, the 
Essex-class “Intrepid,” a third attack vessel, the massive 
“ Saratoga ” was on its way from the east coast of the United 
States, to supplement American striking power in the 
Mediterranean. 

These three very powerful ships (Carrier Division Two), 
together with two cruisers and about 20 destroyers form an 
Attack Carrier Striking Force, or Task Force 60, which is the 
highly potent spearhead of the Sixth Fleet. It comprises half 
the number of ships in that fleet, which also includes some 
25,000 personnel and nearly 300 aircraft. The CVA Striking 
Force has high-speed jet fighters and bombers in its armoury 
with an operating radius of more than 1,000 miles, and is 
equipped for all-weather operation. 

It is backed by an Amphibious Force (Task Force 61), with 
appropriate vessels and a _ reinforced battalion of 1,800 
helicopter-equipped (S-58) U.S. Marines, and a Service Force 

(Continued on page 352) 
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THE AEROPLANE 
and ASTRONAUTICS 


Above, for all-weather gene the “Independence” is 

equipped with McDonnell F3H-2 Demons, armed with four 

20 mm. cannon and Raytheon Sparrow Ill radar-homing air- 
to-air missiles. 


Two versions of the versatile Douglas Skyraider are the 

single-seat AD-6 (above), seen here with a maximum 

9,000 Ib. load of 15 H.E. bombs, and the multi-seat AD-5Q 

(below), carrying radar, extra fuel and many other odd 
items for special duties. 


Above, the Douglas A4D-2 Skyhawk is a lightweight attack 
aircraft packing a nuclear punch, and equips two squadrons 
on “Independence.” Carrier-on delivery is performed 
(below) by Grumman TF-1 Traders of Squadron VR-24. 


s xe s. ee Be Bd 


Below, the four-acre flight deck on the U.S. super-carrier 

is slightly congested with only half the aircraft comple- 

ment deployed. Identifiable are WF Tracers, A4D 

Skyhawks, F8U-1 and -2 Crusaders, AD-6 Skyraiders, 

F3H Demons and A3D Skywarriors, allarmed for take-off. 

The A3Ds are positioned on the angled catapults, with 
blast deflectors extended behind them. 
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1 Air Power 
af on the U.S.S. 


66 Independence ’ 
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‘“* The Aeroplane and Astronautics ~ 


Above, christened «flying saucers,” the A.E.W. 
Tracers are yet another version of the Grumman S2F 
and recently arrived in the Sixth Fleet on 
“Independence.” Search radar is carried in their 
enormous radomes, and they are fitted with twin fins 
and rudders. Commander of the mighty U.S. Sixth 

Fleet (left) is Vice Admiral George Anderson, Jr. 
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The Chance-Vought F8U-2 (above and left) is an 
advanced version of the M=1.7 Crusader equip- 
ped with radar and armed with four 20 mm. 
cannon and Sidewinder missiles. It has a 
variable-incidence wing and flight refuelling 
equipment in the port fuselage. As a Crusader 
and a big A3D Skywarrior line up on the bow 
catapults of « Independence,’ (below) another 
F8U climbs away after an accelerated launch 

from the angled deck. 
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(Continued from page 349) 
(Task Force 63), of auxiliary ships such as tankers, repair and 
supply vessels. These form a floating base to keep the fleet at 
sea for indefinite periods, and to maintain its complete mobility 
and self-sustenation. About 50% of the time on station is spent 
at sea, in vigorous combined exercises, while the remainder is 
occupied in visiting about 100 Mediterranean ports. , 

In addition to the three major forces, the fleet is supported 
by land-based aircraft for scouting and anti-submarine opera- 
tions, and by submarines, principally to provide training 
services. It will be noted that the Sixth Fleet has no integral 
anti-submarine component, nor are its ship-based aircraft 
equipped for this duty, except as a secondary réle. Periodically 
and in time of crisis, however, the fleet is augmented by an 
Anti-Submarine Force (Task Force 66), with a specialized 
carrier air group accompanied by destroyers, for such opera- 
tions. A permanent a/s force would be a valuable addition. 

Apart from its primary function of complementing the fixed- 
base NATO deterrent, a responsibility whose weight will be 
only slightly relieved by the imminent advent of the Polaris- 
equipped submarines, “ George Washington” and “ Patrick 
Henry ™ into service, the Sixth Fleet provides the naval-support 
and strike force for the S. Europe command armies of Italy, 
Greece and Turkey. Exercises with these forces occupy much 
of the training schedule, while cross-operations with the Royal 
Navy in the Mediterranean are also frequent. 

Admiral Anderson mentioned that a week before our visit. 
his aircraft had flown on to the decks of H.M.S. “ Hermes ” 
and “ Ark Royal,” which were under the command of Rear 
Admiral R. M. Smeeton, M.B.E., R.N. British Scimitars and 
Sea Vixens had also operated from “Independence” and 
“ Intrepid,” and both navies had controlled each other’s aircraft. 

In the fighter control phase, the U.S.N. had greatly 
admired the “ 3-D” Type 984 radar of the “ Hermes,” although 
the “Independence” is hardly ill-served by its sps-17 long- 
range air search radar, with a 40-ft. wide scanner, sps-12 
medium-range air search radar, sps-8B altitude determination 
radar, sps-10 surface search radar and &cM equipment. Covetous 
glances, on the other hand, were bestowed by the R.N. on 
the highly advanced aircraft of the Sixth Fleet. 

On the “ Independence,” these comprised 90 machines of 10 
different types, forming overall the Seventh Carrier Air Group. 
This is made up of two all-weather fighter squadrons, VF-41, 
with 14 Sparrow Ill AAM-armed McDonnell F3H-2 Demons, 
and VF-84, with 14 Sidewinder AAM-armed Chance Vought 
F8U-2 Crusaders; three light attack squadrons, VA-72 and 
VA-86, each with 12 Douglas A4D-2 Skyhawks, and VA-75, 
with 12 piston-engined Douglas AD-6 Skyraiders; and one 
heavy attack squadron, VAH-1, with 12 of the massive twin-jet 
Douglas A3D-2 Skywarriors. Primary armament of these 
bombers except the ADs are nuclear weapons, which all can 
deliver by semi-aerobatic loft bombing with L.A.B.S. (low- 
altitude bombing system). They can also deliver the Martin 
Bullpup air-to-surface missile, the Zuni high-velocity rocket, 
and conventional high-explosive weapons. 

Completing the aircraft on “ Independence” are “ splinter ” 
detachments for miscellaneous duties. These comprise three 
Chance Vought F8U-1IPs of VFP-62 for tactical reconnaissance 
duties; five Grumman WF-2 Tracers of VAW-33, with their 
enormous dorsal radomes, for airborne early warning; three 
Douglas AD-5Q Skyraiders of VAW-12 for radar and special 
duties; a single Grumman TF-1 Trader for logistics support: 
and two Vertol HUP-2 Retrievers for plane-guard, communi- 
cations and many other operations. 

With this formidable complement, and its stowage, handling 
and maintenance facilities for the Sidewinder, Sparrow II] and 
Bullpup guided missiles, the “ Independence ” alone can mount 
a potent striking force. This was rapidly demonstrated to us 
when half the ship's aircraft were launched for a fire-power 
display, carrying live ammunition. 

For 17 minutes, the flight deck was an inferno of noise, 
smoke and fury, as 40 aircraft were blasted off at 26-second 
intervals from the four steam catapults—twice the number on 
R.N. ships—or made free take-offs, in the case of the piston- 
engined Skyraiders. With 268-ft. catapults on both the angled 
and axial portions of the flight deck, capable of accelerating 
aircraft up to 90,000 Ib. in weight, and with end speeds of 
120-140 knots, a high launching rate is achieved without the 
assistance of the Royal Navy's auto-centring and positioning 
rollers. These line the aircraft up rapidly and accurately over 
the catapult shoe, instead of the precise steering needed from 
U.S. pilots when taxi-ing. The A4D Skyhawks have non- 
steerable nosewheels, and are lined up by a ground handler. 

These aids are among the few R.N. items still to be adopted 
by the U.S.N., which offers generous acknowledgment to the 
British developments of the angled deck, steam catapult and 
deck-landing mirror sight, now standardized on American 
attack carriers. As we heard from Rear Admiral Ray C. 
Needham, U.S.N., commander of the Sixth Fleet’s CarDiv 2, 
all but one (the “ Valley Forge”) of the 14 U.S.N. attack 
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carriers in commission have angled decks, although some of 
the seven “ Essex” class still have hydraulic catapults. There 
are additionally nine specialized anti-submarine carriers in 
service, with Grumman S2F Trackers and various helicopters, 
while three further carriers carrying assault helicopters alone 
bring the total number in U.S.N. service to no fewer than 26. 
Iwo more super-carriers will join the fleet next year, followed 
by the nuclear-powered $300 million, 82,000-ton * Enterprise.” 

Meanwhile, on the newest U.S.N. carrier, we watched the 
big Douglas A3D bombers lead off, after the two little tandem- 
rotor Vertol helicopters, or “angels” as the Americans call 
them had taken up their sideways-flying stations on the star- 
board side of the ship. With twin plumes of black JP 5 
smoke battering at the jet blast deflectors raised from the deck, 
the A3Ds strained at the hold-back bridles before slipping along 
the catapult track and off the bows in a wake of expended 
steam, their top hatches open until airborne, in case of ditching. 

To this Mephistophelean setting of smoke and steam, barred 
by the radar-shadowed sunlight, and coloured by the bright 
blues, greens and yellows of the flight deck crews, was added 
the piercing thunder of the orange-flamed afterburners on the 
Crusaders as they took their tilt-winged way into the air. With 
their mainplanes cocked at a high incidence and, like all the 
U.S.N. jet designs, having leading-edge slats extended, the 
F8Us joined the A3Ds, A4Ds and F3Hs in formation over the 
ship as it bored on at an inexorable 30 knots through a mill- 
pond Mediterranean. 

Last to take the air were the lumbering ADs, referred to, 
slightly unkindly, as “Spads” by the jet vilots, but capable 
of lifting prodigious loads over extraordinary distances. Their 
reputation as aerial arsenals during the Korean War is still 
spoken of with awe, especially by the Marine Corps, and 
Admiral Needham confessed his reluctance to see them go, 
when they are eventually replaced by the twin-jet Grumman 
A2F Intruder. Their weight-lifting and endurance capabilities 
are put to good use by the U.S.N., which in addition to their 
many other duties, uses one as a safety tanker during deck- 
landing operations, carrying emergency fuel for thirsty jets. 


Sixth Fleet in Action 

Mutual confidence in accuracy of attack was shown during 
the next half-hour or so, when the sea in close proximity to 
the ship heaved and boiled under a rain of high explosive. 
Many of the bombs were released during loft manceuvres, and 
were tossed in high arcs, seemingly right overhead, before 
plunging down close alongside. First, however, an A3D led 
in two A4Ds for a demonstration of level bombing, using the 
pathfinder technique to permit the Skyhawks to attack a target 
simultaneously with the Skywarrior in non-contact weather, by 
means of the larger aircraft’s electronic equipment. 

The first L.A.B.S. manceuvre was completed by an A3D, 
in which loft bombing had been pioneered by Cmdr. H. F. 
Lang of “Independence.” The procedure for this is an 
approach at very low altitude and 500 knots to an L.P. (initial 
point) some distance such as five miles from the target. A 45° 
pull-up is started and maintained at 2.5 g, the nuclear weapon 
being released at a predetermined angle (48° during the demon- 
stration), while the aircraft continues over in a 120° bank to 
a peak of 8-9,000 ft. to fly in the opposite direction and escape 
the blast of the explosion. 

Equally spectacular was a L.A.B.S. run by an AD-6 Skyraider, 
which because of its slower speed (275 knots at max. power) 
used a rocket-assisted weapon of a smaller yield, fitted for 
the demonstration with a conventional explosive warhead. It is 
necessary to pull almost twice the g-load of the A3D in the 
Skyraider, which must be handled with some care to stay 
within its flight envelope. All the same, it was rather startling 
to see the AD complete its L.A.B.S. manceuvre with a neat 
roll off the top of a loop. , 

Four A3Ds demonstrated another aspect of their utility with 
a display of low-level mining, and an AD-6 then dropped two 
parachute flares as targets for Sidewinder-armed Crusaders 
not with any noticeable success. Several A4Ds showed the 
enormous are over which bombs could be lobbed when released 
in a vertical climb and, in quick succession, a splash target 
towed behind the stern of “ Independence” was blanketed by 
F3H Demons firing 2.75 in. Mighty Mouse rockets, A4Ds 
launching Zuni rockets, and F8Us and F3Hs firing their 20 mm. 
cannon. 

An AD-6 emptied 114 Mighty Mice on to the same target in 
one salvo, and two other ADs, each carrying their maximum 
load of 12 500-lb. and three 1,000-Ilb. bombs, dumped them in 
an intimidating steep dive attack just behind the flight deck. 
It was left to the F8U Crusader to provide the grand finale, 
two of the tactical reconnaissance versions leaving a trail of 
brilliant photoflash bursts as they looped rapidly overhead, 
while a fighter made a run at exactly M=1, to deposit a 
thunderous double crack over the ship. 

(To be concluded) 
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and ASTRONAUTICS 


WITH ROLLS-ROYCE ENGINES 


The Short SC.1 research aircraft is powered by five 
Rolls-Royce RB.108 engines which provide thrust 
for lift and propulsion plus full air bleed for aircraft 
control. Special techniques of design and construce 
tion developed by Rolls-Royce give the extremely 
low specific weight and rapid handling characteristics 


required in vertical lift engines. 


ROLLS-ROYCE 


RB.108 
TURBO JETS 


Four RB.108 engines in a test rig. 


ROLLS-ROYCE LIMITED - DERBY . ENGLAND . AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 


Expansion creates a number of outstanding opportunities for top grade Mechanical Designers and Development Engineers. 


Write to the Manager, Technical Administration, Aero Engine Division. 
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For the BeST Spares Supplies come to Farnborough 


B.S.T. AERONAUTICAL CO. LTD. 
have Comprehensive Stocks of: 


“ae AGS and AN Materials Radio Equipment 
. = American Aircraft Spares Ground Equipment 
i Instruments Undercarriage Components 
eee, Electrical Equipment Dakota Spares Specialists 
rir Write or call for comprehensive stock list: 


fu B.S.T. AERONAUTICAL CO. LTD. 
an 84 ALEXANDRA ROAD, FARNBOROUGH, HANTS 


Telephone: Farnborough 2881 Cables: “Bestair”” Farnborough Hants 
ay ULTRA ANNIVERSARY _ Senreene 
geen} Have supplied Bolts and Nuts, etc., for these through 
4 a s&s LECTU RE the years of development, who knows what comes 
gem next !—Anyway our parts will be in it. 
ms SPACE 
JOHN E. TABER 
Director of the Instrumentation Department, 
SPACE TECHNOLOGY LABORATORIES INC., 
U.S.A. 
6.30 p.m., Recital Room, Royal Festival 
Hall, Tuesday, September 27th. Have you applied for a Stock List? 
ee Mr. Taber has been closely connected with the development ENTERN (AIRCRAFT) LTD. 
; re * of a 50 million mile space communication system for the 
AS “ag National Aeronautics and Space Administration, U.S.A. FACTORY AND STORES 
ies | Main Road, Hawkwell, Hockley, Essex. Hockley 353 
Be Tickets for this lecture are available from the P.R.O., Ultra LONDON OFFICE 
ay Electric (Holdings) Ltd., Western Avenue, W.3. As seats ape 
; are limited early application is advised. 324/5 Grand a ae Square, W.C.2 


Os. Bt 
{rid 8 if 
+ 
as ans : 
bo. ee 
oR PO 
as te ry ee 
: eh 4 er 
janet ae 
E. gee 3 
pe, hee 
ot gt ee 
ee cen teneg ] 
2 
toi Os oa : 
- ee 
at q ; 
ee 
; 
i 
j 
| 
{ 
: 
i 
' 
: 
tl 
' . 
ea = | : 
, 
3 a : 
“— a 
Ye c 
| i 
ie - 
4 Sivee et 
Na m E ’ E a's Sees eS. 4 <3 7 — 9. , 0 i Yo — pape : i 
: Be OS eR i a i lle ie aca — 


! a 
| SEPTEMBER 9, 1960 43 THE AEROPLANE : Mi: 
and ASTRONAUTICS i 
| - + 
Another 10 tons for eee 
a satisfied customer ; 
Dae: 


FIRST CLASS 


@ @ 


STOCKS 


are always immediately available at our 
warchouse, where we carry an extensive 
range of sheets, strips, bars, tubes, angles and 
extruded sections in aluminium and alum- 
inium alloy. We are approved stockists of 
materials conforming to D.G.1. and A.R.B. 
specifications, as well as commercial grades. 
Our reputation for helpfulness is based on 
speedy and efficient service at all times to 
all parts of the country. 


For aluminium ring 


BOWES PARK 8431/8 


W.Wilson & Sons (London) Ltd 


114 Nightingale Road London N.22 
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cottish Aviation Twin Pioneer 3 


verall performance improved 
ad carrying capacity increased 


me SCOTTISH #8 AVIATION 


PRESTWICK AIRPORT - AYRSHIRE .- SCOTLAND. Tel: PRESTWICK 79888 


ake off and landing distance reduced 


Twin Pioneer 9 


FITTED WITH HIGHER POWERED 


ALVIS LEONIDES 5$31/8 ENGINES 
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N each of the twenty-one shows which 

have been held by the Society of British 
Aircraft Constructors since the first at 
Hendon in 1932 there have been significant 
exhibits and prototypes which have lead 
the way into new fields of development. 

There have been plenty of thrills. There 
has been colour and splendour and ever- 
increasing power. But never, we are sure, 
any demonstration of greater significance 
than that given by Tom Brooke-Smith in 
the Short SC.1. The unhurried perfor- 
mance of the Rolls-Royce engined flat 
riser, the complete control by the pilot as 
shown by positioning and effortless turns 
changing into high-speed flight, made clear 
to everyone watching that the business of 
flying has entered a new era. Combined 
work by the engine designer and by the 
aircraft designer has shown that air- 
craft of any speed whatever can be built 
to be independent of the surface whether 
for take-off or alighting. As is well-known 
the next step behind the Short SC.1 is the 
Hawker P.1127, Bristol Siddeley, the power 
plant of which was on show and attracting 
much attention. This promises to make 
the first step into military application of 
the vertical take-off principle. 


“The Aaroplane and Astronautics” 


TWENTY-FIRST ANNIVERSARY 
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Report from 
Farnborough .. . 


The Flying 
Programme 


Described 


Photographs copyright | and A — 


PIRATE'S PLAN.—Many interesting details of the Blackburn Buccaneer, including 
its open rotary weapons bay, are apparent as it presents its plan view. 


{ Peralta HIGHLIGHT of the 21st S.B.A.C. flying 
display, which otherwise contains relatively little in technical 
novelty, is the supremacy in practical vrox flight demonstrated 
daily by the Short SC.1. Reports of its successful transitions, 
now totalling something like 100 in number, have provided 
ample proof in recent months of flat-riser practicability, but the 
first public showing of its extraordinary capabilities is more 
convincing and impressive than any story can be. 

The SC.1 rises on its shimmering lift-engine efflux as a symbol 
of significant progression towards the ideal of automatic vrot 
operation for nearly all types of civil and military aircraft. Its 
three-axis, three 1 auto-stabilisation system has simul- 
taneously facilitated the solution of the many complex problems 
of stability and control at zero airspeeds with those of linking-in 
electronic equipment for automatic landing. 

The reliability pattern of the triple-channel, auto-stabiliser will 
be further tested during the next phase of flight develo; it by 
R.A.E. Bedford, but the fact that only a couple of genuine 
failures in one channel have so far been encountered is an 
encouraging prospect for the future. In the meantime, no finer 
finale to a spectacular flying career can be imagined than the 
present SC.1 demonstrations by Tom Brooke-Smith. 

_ After starting the four 2,100-Ib RB. 108 lift engines and the 
single propulsion unit, with the aircraft on a very low platform 
in the centre of the airfield, he lifts the SC.1 vertically off with 
very little fuss, although the noise level seems to increase notice- 
ably as the aircraft rises to the hover. Its steadiness and apparent 

sion of control, via the extremity “puff-pipes,” are most 
impressive, and its on-the-spot manceuvrability compares very 
favourably with most helicopters. 

Equally notable, the very high rate of acceleration during the 
rapid transition to forward flight, aided by the substantial thrust 
increment of the 30° tilted lift engines. Transition is being 
performed daily at no more than 50 ft., and at a completely 
unchanged altitude, which is one of the most important 
features for its practical application. In a wide circuit 


of the airfield, the SC.1 is soon flying at something approaching 
300 m.p.h., which also brings home the advantages of jet lift over 
rotary wings for vertical flight in the most obvious way. 

The return to the hover is equally uneventful, although the 
increase in noise level is again apparent as the SC.1 sweeps in, 
and the lift engines begin taking over the job of supplanting wing 
lift. Deceleration is quite quick, and from the hover, the SC.1 
sits gently down on the runway, before taxy-ing away like a 
conventional aeroplane. 

Flat-rising continued to be the dominant theme of the display 
opening, with the inspection of the B.S.53-powered Hawker 1127 
by American and N.A.T.O. air force personnel at Dunsfold, and 
the hurried withdrawal from the Bristol Siddeley stand of a sketch 
showing an unknown airframe described as a typical B.S.53 
installation. Coincident with this came news of a possible vroL 
development of the Armstrong Whitworth Argosy, powered by 
two Rolls-Royce Tyne turboprops in place of the existing inboard 
Darts, and a cluster of small Rolls-Royce lift engines (with thrust / 
weight ratios exceeding 14:1) in the outboard positions. 

Another new aspect of the Argosy was shown publicly for the 
first time on Tuesday in the flying display, when the aircraft with 
the A.W. 660 rear clamshell doors flew over to demonstrate their 
opening in the air. G-APRN is flying daily in the programme, 
and is representative of the 10 civil A.W. 650s (7 Riddle, 3 B.E.A.) 
which are being ordered. Announcement of a further 16 A.W. 
660s for R.A.F. Transport Command, making 56 military types 
in all, brings the Argosy to the threshold of its break-even figure 
within a year of the first order. 

Equally encouraging in the flying programme is the spirited 
demonstration of the Avro 748 prototype, which looks right, and 
seems to handle with extreme ease in its tree-top circuits of 
Farnborough. As the only completely new type in the display, it 
is naturally attracting a great deal of attention, and its very short 
take-off and landing—the latter without reverse-pitch—caused 
much favourable comment on the opening day. 

It was the privilege of R.A.F. Bomber Command to open the 
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LOW AND SLOW.—-The Handley 
Page Victor B.2 makes a very low 


fly-past, with leading-edge flaps 
drooped. 


TUESDAY FLY-PAST.—The military version of the A.W.A. Argosy, 
the A.W. 660, flies past with its crocodile-jaw rear loading doors 
open. 


Monday programme with their V-bomber scramble from cock pit 
readiness, and four Valiants of No. 148 Squadron (Wg. Cdr. 
D. C. Lowe, D.F.C., A.F.C.) were duly lined up obliquely on the 
runway threshold as Oliver Stewart began his introduction. A 
special landline links the aircraft directly to H.Q. Bomber 
Command, from which the C-in-C can talk to any of the aircraft 
captains, and from the scramble order, the four Valiants were 
airborne in a remarkable 1 min. 56 sec. Vulcans of No. 617 
Sqn. (Wg. Cdr. L. A. G. Bastard, A.F.C.), took over on Tuesday, 
and were scheduled to alternate with No. 15 Sqn. Victors 
(Weg. Cdr. J. G. Matthews, A.F.C.) and the Valiants. 

R.A.F. participation accounts for some 30 min. of the 24 hr. 
programme. It includes the take-off and return of 201 Sqn. (Wg. 
Cdr. A. C. Davies) Shackleton 3s to and from a 22-hr. patrol over 
the Atlantic (with the A.O.C. No 19 Gp., Coastal Command on 
board the first one on Monday); the well-known C.F.S. Jet 
Provost 3 team (Fit. Lt. R. Langstaff); four Lightning F.1s of 
No. 74 Sqn (Sqn. Ldr. J. F. G. Howe); and of course the incom- 
parable Black Arrows of No. 111 Sqn. 

Many other highlights provide a memorable spectacle in the 
display, ranging from the mushing, spine-cracking high-g turns 
of the Firestreak-carrying Lightning F.1 and T.4, and the tiny 
Gnat Trainers, through the twinkling rolls of the store or tank- 
carrying Sea Vixen, Hunter 10 and Javelin 9, to the majestic 
handling of the big types such as the Victor 2 and the Vanguard. 
The lighter transports—Dove 8, Twin Pioneer 3 and Herald— 
are also there: the Handley Page twin takes-off and lands between 
two tapes, only 600 yd. apart, and with 30 troops on board. On 
Tuesday a firm order for six Heralds by Jersey Airways was 
announced. 

Other impressions remain in the mind’s eye after Monday's 
programme in autumnal sunshine and cloud, the latter blanket- 
ing Bill Bedford’s corkscrew smoke trail as he spun the Hunter 
T.66 down from 15,00 ft. in a long, long, 13-turn sequence. 
The Day-Glo trainer-marked Jet Provost T.4, now ordered in 
quantity for the R.A.F., included a five-turn spin in its display, 
and showed the excellent acceleration and climb conferred by its 
more powerful Viper B.S.V.11. The power excess of the Vulcan 
B.2 is even more apparent, as it stands on the four black columns 
of smoke from its Olympi in an almost vertical climb from a 
very short take-off. 

Blackburn’s two Buccaneers take-off in formation like 
unleashed greyhounds, with tiny blown flaps and long drooping 


STAR TURN.—Right: Apart from 
demonstrating, for the first time in 
public, full transition, the SC.1 
showed convincingly its ability to 
take off and land vertically. it is 
here poised over the runway. 
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WESTLANDS ALL.—included in the Westland circus this year are 

(left to right) the Westminster, with faired fuselage and new 

tailplane, the Wessex, the Whirlwind 10, the Army Sprite, the 

Navy Sprite and, hardly visible, the Turmo-Skeeter. Missing is the 
Rotodyne, which flew over on Tuesday. 


ailerons giving them high-cambered wings. They also land in 
opposite directions, crossing on the runway. An excellent speed 
range, a very high rate of roll, and a rotary weapons bay door 
displayed for the first time—what more could one ask from the 
Navy’s nuclear strike aircraft? 

Perhaps the only thing one could demand from the Westland 
circus, which appears this year under the same “big top” for the 
first time, was the inclusion of the Rotodyne on the opening day. 
It was prevented from arriving, through minor unserviceability, 
until Tuesday, but in its absence, the stage was very well held by 
the big faired-Westminster, the short-cabin naval and long-cabin 
Army Sprites, the Turmo-Skeeter, the Wessex (over the vertical 
stall-turned as usual by Bradley), the Whirlwind 10, and the 
straight-tailplaned Belvedere.—1.£.F. 
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Report from Farnborough .. . 


THE AEROPLANE 356 
and ASTRONAUTICS 


SEPTEMBER 9, 1960 


Round the Electronics Stands 


RENDS in the application of electronics in the aircraft and 

allied fields as evidenced by the exhibits at this year’s S.B.A.C. 
show, appear to reflect the mood of the industries themselves— 
that is, one of cautious optimism. Whilst there are few indica- 
tions of outstanding or startling developments it is nevertheless 
clear that manufacturers have considered worthwhile a deter- 
mined attack upon some of electronics’ besetting devils, in par- 
ticular that of lack of reliability, at the same time devoting a 
reasonable amount of effort to the design and production of new 
equipment. 

The place of electronics remains roughly what it has been for 
some years, namely, in the fields of radar, navigational aids, 
ground-to-air and air-to-air communications, autopilots and other 
automatic controls to mention those directly concerned with the 
flying of aircraft. Connected more with the laboratory and flight 
development, testing and manufacture, are the fields of computa- 
tion, both digital and analogue and data handling, and for the 
training of pilots, radar operators, ground controllers, etc., there 
are the various forms of simulator. 

Probably the most noticeable of the rather ill-defined trends 
this year is that towards the use of more and more transistors in 
every situation where jt is feasible technically to do so. For those 
unacquainted with the particular merits of the transistor it may 


be as well to point out that, compared with its predecessor the 


thermionic valve, it requires no heater power to be supplied to it 
and generally operates at a lower level of power dissipation—with 
the result that the total amount of heat generated by a typical unit 
containing a number of transistors and other components is only 
about one-tenth of that generated by the equivalent unit built 
with thermionic valves. 

As the removal of surplus heat has always been one of the 
major difficulties in compact electronic equipment the advantage 
is self-evident. In the even the use of fans, bulky in them- 
selves, has led to the further drawback that they tend to draw 
dust into the equipment and thus impair its operation. 

Other outstanding advantages of the transistor are its small 
physical size and its high resistance to mechanical shock. Both 
these features are of great interest to designers attempting to 
create compact, reliable units for operation under severe service 
conditions. 

The main difficulties up to now in the introduction of transis- 
tors into the wide range of electronic equipment have been their 
sensitivity to high temperatures and their inability to handle the 
very high frequencies which are essential in certain applications, 
particularly radio and radar. However, improvements in the 
design and manufacturing techniques of transistors have pro- 
duced many remarkable new types which are now making their 
appearance in commercial equipment, examples of which are 
mentioned in the following paragraphs. 


Radar and Navigational Aids 

One radar system to make good use of transistors is the Ekco 
lightweight weather radar. The latest version of this is not only 
engineered with as many valves replaced by transistors as pos- 
sible, but further to improve reliability it has been previded with 
duplicate transmitter/receivers, the standby being quickly 
brought into use should a failure occur in one unit. An additional 
feature is the provision of two indicator units which are, for many 
purposes, entirely independent so that two pilots or pilot and 
navigator may have their own displays which may be arranged 
to suit their own particular purposes. Naturally the control of 
the scanner itself is only possible from one of the two display 
units, this one being termed the “master.” 

An interesting development from Decca is the Omnitrac. This 
is a small airborne digital computer, also transistorised, which is 
capable of converting the hyperbolic co-ordinate data given by 
the Decca Navigator to cartesian co-ordinates, permitting a direct 
visual plot of position upon a chart. It also provides bearing and 
range information upon any point within the coverage to an 
accuracy consistent with that of the system as a whole. 

Also from Decca is a new and largely transistorised version of 
their doppler radar. Apart from the introduction of transistors 
the various units have been redesigned to conform with the 
ARINC standards for shape and size of units and the layout of 
aircraft wiring, so that it is easily installed in aircraft, particularly 
American, using these standards. It has one feature additional to 
those demanded by ARINC and this is the provision of an output 
suitable for driving the Decca Flight Log. 

Cossor have produced a number of innovations in the manu- 
facture of components for radar sets. These are not essentially 
new ideas this year but are on show as production items for the 
first time. These are firstly strip transmission lines, which are a 
form of printed waveguide and second, quartz crystal delay lines. 
Both of these items are now incorporated in the complete radar 
sets manufactured by the firm. 

Yet another piece of equipment employing transistors is the 
Standard Telephone and Cables type STR40 radio altimeter. This 
has been developed for use with the AUTO-LAND system and is 
characterised by a very high accuracy, particularly at touchdown, 
when the error does not exceed one foot. 


Autopilots 

Interesting developments in autopilots are those by Honeywell 
and by Newmark. The Honeywell instrument is said to be 
“adaptive” in the sense that it is not necessary to carry out 
numerous trials of the aircraft fitted with the autopilot in order 
to set up the various controls of the instrument. The outputs of 
the three rate gyros are combined in a form of logic circuit which 
determines and sets the gains of the various loops in the system. 

The Newmark autopilot is especially designed for use in heli- 
copters and has the usual three channels plus an additiona! one 
intended as a sort of collective control. 


This long-range telemetry sender for guided missile applications is 
a dominant item of interest on the General Electric Co., Electronics 
Division, stand. 
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THE AEROPLANE 
ond ASTRONAUTICS 


For the first time the Ferranti Airpass radar unit is shown with its rear cover removed to reveal some interesting examples of the 
electronics engineer's art. Right is the Airpass controller unit. 


Communication Systems 

Many companies are now interesting themselves in the prob- 
lems of communication between ground and air and between air- 
craft. There are several newcomers to the field and several new 
ideas. Plessey have two systems of particular novelty; one is a 
flight-deck communication system for use on aircraft carriers 
where flight-deck crews require to receive instructions from a 
central controller in the midst of a considerable confusion and 
noise. To do this an inductive loop is set up around the deck by 
a cable carrying an audio-frequency current. By certain coding 
arrangements it is possible to call up any specific member of the 
crew, the person called being then able to talk to control over a 
high-frequency radio link. This is similar in essence to the 
systems of pageing already in use in some hospitals. 

The other Plessey system is one for use in the last-minute 
briefing of aircraft crews just before take-off, when radio silence 
may be in force. This is a straightforward line arrangement 
coupled to the aircraft by snatch plugs which uncouple as soon 
as the aircraft moves off. 

Marconi have produced a new range of communications 
systems in their 60 series. These are essentially re-engineered 
versions of previous designs but are of particular interest because 
in their design and manufacture every effort has been made to 
ensure the very highest reliability. Reliability is a difficult thing 
to specify, to assess and to build into equipment. In the long run 
it seems that the best one can do is to learn by past experience 
and mistakes. By this means one can attempt to incorporate in 
new equipment all those features which appear to have given 
good results or which, from commonsense considerations ought 
to give good results. 

Having done this, however, it is as often as not discovered 
that in the process one has inadvertently introduced some other 
quite unforeseen difficulty so that even after the most strenuous 
efforts have been made only a long term of trial under actual 

operating conditions can really prove a new design. The new 
Marconi units have apparently been designed with these facts 
fully in mind. To be seen is one of the transistorised modules of 
which the equipments are constructed. The module is enclosed 
in a sealed can and a collection of about six of these cans dissipate 
only 5 watts of power as against more than 50 in the original 
designs. 

A new and versatile transmitter for aeronautical communica- 
tions is the G420 by Redifon, capable of a power of 1.5 kilowatts 
and suitable for ISB and SSB working and fitted with provision 
for automatic and remote tuning to one of eight selected fre- 
quencies. A variety of drive circuits can be fitted 


Simulation 

There are, of course, already a large number of manufacturers 
selling analogue computers for simulation studies upon projected 
aircraft designs. The latest such computer to appear is that by 
General Precision Systems Ltd., who are showing a 30 amplifier 
computer set up to solve a lateral stability problem. This com- 
puter, contains a number of facilities for the solution of non-linear 
equations and a comprehensive control and display facility. 
One such system is to be used by English Electric for studies on 
the Mk 3 Lightning. 

Another simulator, which in fact represents a trend not too 
apparent at the exhibition but nevertheless real, is the one by 
Redifon, intended for the training of air traffic controllers. A 
number of consoles may be linked to a single display unit of 
standard format. Each console simulates the signals correspond- 
ing to the entry of two aircraft into the field of surveillance of the 
controller. The simulated aircraft may be put into orbit around 
the landing field or entered into the display suddenly and its 


height, position, bearing and speed are readily controlled. The 
trainee controller is in the usual r/T communication with the 
various aircraft and can give instructions to them. 

Air traffic control et not too well represented, although 
Ferranti are at present carrying out trials on a system employing 
one of their digital computers. 


Data Handling 

One quite important development during the last year or so 
has been the increase in the use of automatic equipment for the 
handling of data, particularly in the digital form. The tendency 
has been for the aircraft companies themselves to embark u 


. the design and construction of suitable equipment, which t 


later market outside. The reasons for this may be seen in the 
uses to which such equipment is put, one of the principal ones 
being the collection, reduction and assessment of data obtained 
from flight, structural, engine and wind-tunnel tests. 

The gear with which such data handling equipment has to be 
used tends therefore to be rather individualistic and it has not 
been easy to find commercial manufacturers able to supply suffi- 
ciently versatile equipment to meet the many needs of the various 
users. The result is that concerns like Armstrong Whitworth, 
Blackburn, English Electric and Bristol Aircraft have been 
obliged to enter the field. 

An associated item of interest is the G.E.C. Inductosyn, which 
is just one of many such devices for the reading of aircraft para- 
meters during flight for transmission to the ground in digital 
form or for direct recording in the aircraft itself. 

An aspect of data-handling which is likely to be of considerable 
interest as the traffic in the air increases is that of seat-reservations. 
At present only Ferranti appear to be actively engaged in develop- 
ing suitable systems capable of — quick information to 
a number of booking agencies of seat availability, cancellations, 
etc. 

In this necessarily brief preliminary survey of the electronic 
exhibits at this year’s show, it has not been possible to mention 
many items of intrinsic interest. Nevertheless, it is hoped that 
sufficient has been said to have given some indication of the 
general trends.—G.H.S. 


Broadband telemetry equipment for guided missiles application is 
one of the features of the M.o.A. stand. 
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and ASTRONAUTICS 


Report from Farnborough .. . 


SEPTEMBER 9, 1960 


Missile and Aerospace Exhibits 


ROSPECTS of Britain joining the United States and Russia in 

launching artificial satellites lend special interest to the work 
of R.A.E., Farnborough, with the two-stage Saunders-Roe Black 
Knight. Following cancellation of the Blue Streak LRBM, the 
re-entry experiments being performed with this vehicle at 
Woomera have been regarded essentially in the light of work 
which may lead to the recovery of equipment from orbit. 

On the Ministry of Aviation stand in the main static exhibition 
is a full-scale sectioned model of the solid-propellent, second- 
stage which is carried nozzle-forward on the nose of Black 
Knight. This second stage has been developed by the Rocket 
Propulsion Establishment at Westcott. 

When launched the first stage completes its thrust and the 
separated second stage then coasts on up to the zenith of its 
trajectory, reaching a height of about 370 miles before dropping 
back towards the Earth. The top stage is separated and spin- 
stabilised by gas-jets angled at 45° and offset in a fairing above 
the nozzle for the purpose of maintaining a vertical flight attitude 
after separation. When the stage has fallen to a height of about 
70 miles, the air-jet stabiliser package is discarded and the rocket 
— fires. Ignition is marked by a pyrotechnic flash at 60 miles 
altitude. 

Just after haw rocket re-enters the atmosphere, at a height of 
some 40 miles, the nose-cone is released from the second stage 
assembly and goes on to strike the ground in the target area some 
60 miles from the launching _— The first and second stages 
disintegrate as they re-enter the atmosphere. 

Although re-entered without any decelerating drogue-device, 
the nose-cone carries an R.A.E.-developed magnetic tape recorder. 
Protection of the recording tape against fire and impact damage 
is afforded by a heavily armoured cassette. 


Stabilised Space-Telescope 

Another item of space-research interest—although not in the 
“hardware” sense—was available from Elliott Brothers (London), 
Ltd., a member of the Elliott Automation Group, who announced 
last Saturday that they are working on a “British space research 
project” in conjunction with the R.A.E 

It turns out that this is a design study into a stabilised platform 
for a small satellite telescope. Basis of the work is the R.A.E. 
investigation into the adaptation of Blue Streak and Black Knight 
for satellite launching involving a new third stage rocket, as 
described by Mr. E. C. Cornford in THe A®&ROPLANE AND 
ASTRONAUTICS, August 12, 1960. Pa — available for the astro- 
nomical satellite was given as 1,750 lb., with an orbital height of 
300 n. miles. 

Another item of interest is that Pye, Ltd., and McMichael 
Radio, Ltd., have been able to reveal something of their work in 
providing miniaturized electronic ipment for the first Anglo- 
American Scout satellite saliedaied Yar launching late next year. 
Blue Steel 

Pride of place among the exhibits in the Guided Weapons Park 
is undoubtedly taken by Avro Blue Steel stand-off bomb which 
is on public view for the first time. The weapon will enhance 
the striking power of Victor and Vulcan V-bombers of R.A.F. 
Bomber Command until beyond the mid-1960's, when its use is 
expected to be supplemented by the Douglas Skybolt ALBM. 

Unlike the ballistic Skybolt, Blue Steel has a canard aircraft 
configuration with delta-sha foreplanes for pitch control, a 
rear-mounted delta-wing with tip anhedral and inboard ailerons, 


and a pair of vertical stabilisers. The lower siabiliser folds side- 
ways to provide ground clearance when this bomb is carried 
under the aircraft. 

Powered by a Bristol Siddeley Stentor twin-chamber rocket 
engine of unspecified thrust, the weapon comes under the com- 
mand of its inertial navigation system from the moment it leaves 
the parent aircraft and does not rely on external control signals 
of any kind. Its guidance system is, therefore, immune to jam- 
ming by enemy countermeasures. 

Anti-aircraft Defence 

Although familiar exhibits at Farnborough, the surface-to-air 
missiles Bloodhound and Thunderbird always provide some extra 
item of interest. Last year, we were able to examine a cut-away 
version of the Bristol / Perranti Bloodhound and a Bristol Siddeley 
Thor ramjet similarly “opened up.’ 

On this occasion, Bristol Aircraft, Ltd.. have been able to 
include—in addition to a sectioned Bloodhound—some details 
of their progress with a “second-generation” variant of this 
missile. They confirm, as we have long suspected, that the Mk. II 
version will employ constant-wave (C.W.) homing guidance, and 
an electronics package is shown which incorporates advanced 
circuitry techniques, such as printed wiring and transistors. Per- 
formance information is classified but clear advantages in range, 
height and speed are expected over the Mk. I version by virtue of 
lighter weight and higher specific thrust. 

Although sectioned for detailed inspection on the English Elec- 
tric stand in the Exhibition Hall, Thunderbird is at its most 
dramatic in the special Army demonstrations given outside. A 
large enclosure, next to the static aircraft park, shows the equip- 
ment to be found on a firing site. This includes four complete 
launchers and missiles, launcher control post, generators, tactical 
control radar, batterycommand post, and target illuminating radar. 

A second demonstration within the Guided Weapons Park 
shows how Thunderbirds are tested and assembled ready for the 
firing site. Throughout the week, men of 60 Guided Weapon Bat- 
tery of 36 Guided Weapon Regiment, Royal Artillery, have been 
demonstrating how wings, fins and boosters are fitted to the 
missile in a tented enclosure and, after testing, how the complete 
missile is run out on rails and hoisted up by crane from the 
handling trolley. 

Another interesting display-exhibit takes the form of a 60ft. 
wooden mock-up, representing part of one of the Royal Navy's 
new guided weapons ships. The “ship” is manned by Naval per- 
sonnel and has a full-scale A.W.A. Seaslug in a twin-barrel 
launcher on the rear deck. Inside the “superstructure” are a 
number of supplementary exhibits, including a Seaslug which 
has been cut-away to show various internal features. Nearby, a 
complete Seaslug tail-fin assembly can be manipulated by means 
of a control column to simulate the various fin movements. 


Blue Water 

Although a model of the English Electric Blue Water was not 
permitted at Farnborough, a drawing of this new Corps support 
weapon is displayed on the maker's stand and some details are 
available. Propulsion is by solid-propellent without external 
boosters and control is by cruciform moving wings in conjunc- 
tion with cruciform fixed tail-fins indexed at 45° to the former. 
Dimensions are: Length, approx. 25 ft.. body dia., 24 in.; wing 
span, 81 in.; and fin span, 77 in. Inertially guided. 


Seen for the first time at Farn- 
borough, the Avro Blue Steel stand- 
off bomb. At right is the Nord CT.41 
supersonic twin-ramjet target which 
will be serviced, maintained and 


=" built in Britain under 
icence by Armstrong Whitworth 
Aircraft, Ltd. 
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SEPTEMBER 9, 1960 


Report from Farnborough .. . 


Latest Rolls-Royce 


LTHOUGH the supersonic vroi airliner proposed by 

Dr. A. A. Griffith has received little support from aircraft 
designers, Rolls-Royce is still devoting a considerable effort to the 
development of jet-lift engines and vroL techniques, as its 
S.B.A.C. Show stand indicates. The company has a deep faith 
in the VTOL concept, and is now developing a jet-lift engine with 
a thrust 16 times its own weight. It is also working to overcome 
problems associated with jet lift and is collaborating with aircraft 
companies which have active vToL projects for military aircraft; 
regrettably, most of these companies are outside Britain. 

Rolls-Royce studies of jet-lift vrot go back to 1941 when Dr. 
Griffith suggested that the high thrust/weight ratio of turbojets 
should allow an aircraft to make a “jump take-off” if jet de- 
flection were used. In 1945, Dr. Griffith proposed an unmanned 
“tail-sitter” interceptor. 

After further work, he concluded in 1952 that the vertical 
thrust needed for take-off could best be provided by specially 
designed lift engines. In this way there need be no compromise 
caused by the big difference between the requirements of lift and 
propulsion, The use of independent lift engines has up until now 
been considered essential by Rolls-Royce unless very short-range 
vTOL aircraft are required. 

In 1953 Rolls-Royce flew the “Flying Bedstead” to demonstrate 
the feasibility of jet-lift vrot and to develop a control and 
stabilisation system. The next stage was the Short SC.1, powered 
by five specially developed RB.108 engines, which is demonstrat- 
ing VTOL flight at Farnborough this week. 

Rolls-Royce feel that the next stage is for Britain to produce 
an operational vrow aircraft using separate lift and propulsion 
engines. This technique has great potentialities for a new civil 
transport system, but its introduction in military aircraft seems 
likely to come first and would prepare the way for civil 
applications. 


Civil Projects 

British designers of supersonic airliners “have used all Dr. 
Griffith’s ideas except vertical take-off’—to quote a Rolls-Royce 
executive. Although rather sweeping, this view is justified so 
far as basic configuration is concerned. The need for high cruis- 
ing altitudes (and thus low wing loadings) has combined with 
aerodynamic advances so that Mach-2.2 slim-delta airliners can 
now be designed which have an adequate low-speed performance 
and can thus operate from runways. But Rolls-Royce feel that 
the lower aspect ratios necessary for cruising speeds around Mach 
3 cannot be reconciled with conventional take-offs and landings, 
and that vrou will be the answer for “second-generation” Mach-3 
airliners. 

For this reason, a short- or medium-range system of vToL 
travel at subsonic speed may come into being first. It would rely 
on installations of its own, separate from those of existing air- 
ports. The flight would be almost totally under automatic con- 
trol, direct to the destination, and the normal taxying and stand- 
off delays would be eliminated. Techniques for automatic take- 
off and approach, transition and landing have been evolved by 
Shorts and Rolls-Royce. 

Essential features of this transport system are that services 
should be regular and frequent, with no need for advance book- 
ing. Aircraft would take-off and land from sprung gridded pads, 
eliminating the need for an undercarriage, and exhaust ducts 
would cope with the jet efflux. 

In studies of such systems Rolls-Royce originally estimated 
that the lift engines would run for 3 min. per flight. Experience 
now suggests that this is much too conservative: the SC.1, for 
example, reaches transition speed 18 sec. after lift-off and con- 
verts back to hovering flight in 25 sec. 

Noise is the great problem and this has led Rolls-Royce to 
consider fan variants of lift ¢ngines. Although these have a 
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PILOTLESS TRANSPORT.—This recent Rolls- 
Royce scheme is a medium-range Mach 2.26 VTOL 
transport. Pilotiess and fully automatic in 
operation, it has 24 lift engines and six propulsion 
engines. Additional lift engines in the nose and 
wing are for attitude control. The aircraft is 
120 ft. long, has a 36 ft. span and there is accom- 
modation for 72 passengers. 


much higher thrust than the basic turbojet, their specific weight 
tends to be less favourable and the installation creates problems. 

Rolls-Royce considers that the simple jet-lift engine 1s the best 
solution for high-performance aircraft where low installed bulk 
and drag is important. But for moderate-speed aircraft of the 
inter-city transport or military assault type, fan lift could be 
superior. Grouping of lift engines helps reduce the noise level 
and the development of silencers for them is simpler than for 
propulsion engines, because the effect of the silencer on s.f.c. is 
not very important. 


Military Studies 

It is basic Rolls-Royce policy that the company produces 
engines, and not aircraft. But aircraft design studies must be 
made to decide the type of engine which will be needed in future. 
This has been particularly necessary for its vrot work. 

One study has compared the requirements for vToL and. STOL 
aircraft (STOL in this case being defined as the ability to reach a 
height of 50 ft. in a distance of 500 ft.). It shows that the thrust 
requirement is so high for the stor aircraft that it would be more 
economical to design a vro. aircraft from the start. With the 
very light lift engines now possible, sufficient jet lift could be 
installed to give a considerable overload performance. 

Take-off techniques have also been studied; if a very short 
ground run is used, with lift engines opened up a second or so 
after propulsion engines, the problems of recirculation and 
ground erosion are avoided. Practical tests on these lines are 
being made with an RB.108 mounted vertically in a Meteor. 

Another study has been made of a light strike aircraft in- 
tended to operate at sea level, cruising above Mach 0.85. Two 
approaches were compared. In the first a single engine was used 
for both propulsion and lift, using jet deflection; in the second, 
light lift engines were allied to an efficient propulsion engine. 
In the first case the all-up weight was more than 35,000 Ib.; in 
the second under 20,000 lb. The conclusion is that for a radius 
of action above some 150 miles the superior fuel consumption 
of an efficient propulsion engine pays off when compared with 
combined propulsion and lift engine, which has a poor s.f.c. be- 
cause it must be heavily throttled during the cruise. 

Rolls-Royce is devoting considerable effort to the development 
of light jet-lift engines and to studies of such vToL problems as 
safety, control, noise and ground erosion. 

As already mentioned, the company is now developing an 
engine which will give 16 Ib. of lift thrust for each Ib. of its 
weight. New materials will probably be used for this engine. 
Rolls-Royce and other companies have considerable experience 
with plastic compressor blades and casings; a jet-lift engine would 
be a logical application for these. As well as saving weight, they 
could help reduce the cost considerably. In fact, the latest 
Rolls-Royce jet-lift engine is expected to cost less than half as 
much as a comparable engine of conventional construction. 

Other ways of reducing cost and improving specific weight are 
by simplicity of layout, high component efficiencies, and com- 
pact combustion systems. All these have probably been used. 

Thorough system studies have been made to reduce the in- 
stalled weight of lift engines. On the SC.1 the ratio of installed 
engine weight to bare engine weight is 1.7:1. This ratio could 
be maintained with new engines having half the weight of those 
in the SC.1; in other words, system weight has been halved as 
well as engine weight. 

If present trends continue, it is more than likely that European 
aircraft companies will produce supersonic vTox strike aircraft 
with Rolls-Royce lift engines before British companies do so. 
Rolls-Royce appears to be playing the réle of the prophet with- 
out honour in his own land. It will indeed be unfortunate if other 
countries reap the benefit from the pioneer vrot work of the 
Short and Rolls-Royce teams.—J. R. C. 
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Below: This year’s newcomer, the Avro 
feeder-line transport (Rolls-Royce 
rts) 


making its first display 
appearance. 
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Above: Armstrong Whitworth’s Argosy (Rolls- 

Royce Darts) exemplifies the new generation 

of utilitarian turboprop transports. Right: A 

pair of the Royal Navy’s latest strike aircraft, 

the Blackburn Buccaneer (de Havilland Gyron 
Junior). 
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ms : 
Above: The two-seat Gnat 
Trainer (Bristol Siddeley 
Orpheus) shows off its 
diminutive lines to 
advantage. 


Left: Even when 
outsize wing fuel tanks, 
the Hunter two-seater 
(Rolls-Royce Avon) 
remains a most elegant 

aeroplane. 


= - eal as 
alee: 
= oT (es 
i > Mpa £2 
ne tA ¥ 
Se if 
i |) Sa 
; aay 
oe ade 
: aad 
” a © 
. et 
i - so ~~ ital R F h : ct 
a . st <n eport from arnborough ... ; “i 
= Stee —— _ ras (te 
—— i 
e —_ ee ; rps 
e a Ss " on ’ | sy 
he cael he ‘ , ; if j 
om : ; - “el 

, : " oe 
x gga ag . ata 
. * : ieee: ta 
7 r ; * * hale 
BoA RO"n a . . + ess. 
<5 a ee 4 % 7 ae 
Oa Cae: ms ie & : es, 
¢ 4 , ’ ame 
; Pr. = : 
9 seit i el eo) “gas 
i 2 = 2 ei ae r : heme 
ae oa i a F as 4 “4 oe. ioe ea Oe ~ - oa 
a nn == "e 2 eae a ae a 
. ; - 2 ; mai: 
ait <> 3". eS ae Me A ome ese 7 
i 3 . ° 2 if ty 
a | 4 Ama #£& 
; = 5 eens (reel Bt ap 
mF SS r) oer = 2 ere 
Ye f ofS a 
-_” ! 2. s 6 ee) 
‘ oe ee i 8 
bee . ae _ ie me 
| Ree. +> cing 
eu Sd "i “ be ; a GRE ane ‘ eae 
Ae ak: Sa ae Se ee a = es ; 7 ES 
EK a ae pa ie Seg oe 
a te : nls one ae 
r ~ a E z = ame oa - as, 
: — ; ns 5 
: os 7 a i. = 
eee : , ee Pen 
Mey 4 vere 
: a p : | te | 
: : ~ Ae? ee 
i; Ton 4 3 
ee eae - 
' _ - ee a ak yo aan 
af “As m - 3 ; ‘ m3 

. Se - 2 = 7 rors 
S 4, ‘5 . : > ; a oe 
a | = - ase 
aad ete Spee a ene a oe 35 
| re m fe Bios 
i * ee Sa . . i ee 
ae _ - . Se = ey 
- Ll— ~ ’ : : (aed 
J ¥ a ? = a 4 va: ANS 
4 4 , P = ; 7 ba 3 = 
: J " a = a eas Pee 
: ate ee 
- ee - ex : a es 
E ale se ial 
ee ‘ hy Geer e? 
zs rom 7 4 . ce : dan 
SS Zeer = ee aie - Sates, 
oe ty coi: fi 
= i aed a 
Beal 
— 


es 


VULCAN 
SCRAMBLE 


Left: The C.O. of No. 617 Squadron, Wg. 
Cdr. L. G. A. Bastard, A.F.C. ) talking 
to Air Vice-Marshal J. G. vis, C.B., 
O.B.E., the Air Officer Commanding, No. 1 
Group, Bomber Command, and Gp. Capt. 
H. Burton, D.S.O., M.B.E., the Station 
Commander of R.A.F. Scampton, during 
work-up training for the Farnborough show. 
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Above: Four Avro Vulcan B.1s of No. 617 
Squadron in position on the end of the 
runway at Scampton for a rehearsal 
“scrambie’’. In addition to this Bomber 
Command squadron, No. 148 operating 
Valiants from R.A.F. Marham, and 
No. 15 with Victors at R.A.F. Cottes- 
more, are providing four V-bombers 
each on different days at Farnborough. 


Below: A No. 617 Squadron Vulcan 
—_— airborne within three min- 
utes of the crew, at cockpit readiness, 
receiving a ‘scramble-scramble- 
scramble’’ order from Headquarters, 
Bomber Cc ind. Right: A crew 
chief operating a ground power 
unit prior to a practice scramble. 
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Lightnings into Service 


English Electric Lightning supersonic fighters—powered by 
: | Rolls-Royce Avon turbojets—are now in Squadron Service with 
ae Fighter Command of the Royal Air Force. The first R.A.F. 
ik a a Lightning squadron is No. 74 which is based at Coltishall. 
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Above: A pair of Lightning F.1s of No. 74 Squadron 

qn. Ldr. J. F. G. Howe) from R.A.F. Coltishall. 

lore conversion the Squadron was equipped with 
Hawker Hunter F.6s. 


Left: A Lightning from the English Electric pre- 
production batch of 20 taking off from Coltishall 
during Service trials with the Air Fighting Develop- 
ment Squadron of the Central Fighter Establishment. 
Right: Sqn. Ldr. R. R. Harding, an A.F.D.S. pilot who 
did much of the Service testing of the aircraft, wear- 
a pressure jerkin and holding a partial pressure helmet. 
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THE AEROPLANE 366 
and ASTRONAUTICS 


From Wing-borne 


to Hovering Flight ) : 
Tom Brooke-Smith, the pilot of the Short vToL enim 


SC.1, gives an exclusive account of flying this 


unique British flat-riser 
s 

FTER some four years’ and development flight- 
test work with the SC.1, the three phases of flight— 
conventional, stationary and transient—were linked together at 
Bedford on Apl. 6 this year, when the first complete transition 
from wing-borne to hovering flight and back again was made. 
Since then the sight of this aeroplane flying about without so 
much as turning a wheel on any of ord’s magnificent runways 
——and literally dropping in to perch on the apron outside its 
hangar door at the culmination of a day’s activities—has become 
commonplace. 

Here now is an aeroplane a pilot may fly at 200 kts.-300 kts. 
supported and controlled by the aerodynamics of its wings and 
surfaces or, should he wish, in stationary, vertical, sideways, 
forwards or even backward flight, supported and controlled by 
high-velocity jets. He is able to pass from jet-borne to wing-borne 
flight in a safe and extremely simple manner or, likewise, hold an 
transient condition between these two flight regimes. This all 
sounds very simple. And from the actual flight handling point of 
view this, indeed, is how it is. 

But it should not be forgotten that the SC.1 is an experimental 
aircraft. Its sole object in life is to discover and to develop the 
hardware required to give an aircraft not just vro. capability— 
but vrow capability with safety and with reliability. It follows 
that some of the mechanisms necessary to this exercise at certain 
stages will come to be disregarded at others, and for this same 
reason the pilot's cockpit may appear at first sight to be some- 
what cluttered with instrumentation, switches and levers, and 
the pilot's drills somewhat extensive, were it not appreciated that 
all—or, at least, nearly all—of this clutter has a test evaluation 
purpose and will in due course be eliminated. Likewise, as 
development proceeds, essential drills will be reduced to bring all 
cockpit work into harmony with the A.B.C. simplicity of the 
aircraft's vrow flight handling characteristics. 

From an engineering point of view, the SC.1 has already been 
introduced (THE AEROPLANE AND ASTRONAUTICS, Jne. 10, 1960). 
From the pilot’s standpoint, however, one or two of the more 
essential details are worth a recap before passing on to describe 
the transitionary flight characteristics of this unique aeroplane. 

Control of attitude is at all times by means of the conventional 
column-type stick control. In wing-borne flight it is effected by 
means of the normal ic surfaces, viz., elevators, 
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ailerons and rudder. Apart from the elevator, which has a power 
jack, these are manually operated. In addition, if desired, the 
elevators and ailerons may be operated through the auto-stabilizer 
servos either with or wi t stabilization. Under such circum- 
stances control from the stick would then be by electric signal 
as distinct from levers and rods. The rudder is at all times 
manually operated by means of a conventional rudder bar. _ 

In jet-borne flight, control is by means of high-velocity air-jets. 
These jet controls or nozzles are four in number. They are located 
at the nose and tail to provide control in pitch, under each 
wing-tip to provide control in roll. Asymmetric operation of the 
jet nozzles by a simple mechanical linkage to the rudder-bar 

vides control in yaw. Air for this jet control system is tapped 
rom the compressors of the four vertically mounted lift engines. 
The pitch and roll jet nozzles are operated by the auto-stabilizers 
which hold the aeroplane level about these two axes, the pilot 
controlling attitude by stick signals which merely shift the datum 
of the platform. : ; ; 

Two degrees of stabilization are available to the pilot, viz.: 
RATE-AUTO and FULL-AUTO. RATE-AUTO provides the characteristic 
aircraft control to which a pilot is normally accustomed together 
with a degree of damping. FULL-auTo introduces a displacement 
term providing a stiffer control with a positional or displacement 
characteristic. Of these, the pilot may select whichever he likes 
or change from one to the other whilst airborne. The writer has 
so far mainly used the RATE-AUTO condition—the looser and more 
natural of the two; further work may show that FULL-AUTO is 
necessary for instrument approaches. 

Vertical flight control is by means of the four downwards point- 
ing lift engines (Rolls-Royce RB.108) mounted in the belly of 
the aeroplane. They are collectively throttled by a single lever 
similar to the collective pitch control of the helicopter. When 
this control is raised or lifted, the thrust of the four engines is 
increased and vice-versa. This control lever is referred to as the 
LIFT CONTROL. It is a balanced lever and since the SC.1 is rela- 
tively free from vibration, it will stay in any desired ey thus 
freeing the pilot’s left hand should he wish to use it for any other 
reason whilst in vertical flight. 

Forward flight control is by means of the rearward pointing 
propulsion ine (Rolls-Royce RB.108). This is operated by a 
normal console mounted throttle (conventional flight) and by 
a twist-grip mounted at the end of the 
lift control (transitionary flight), thus 
bringing control of all five engines to 
the one hand when required. Forward 
flight is also achieved by tilting the lift 
engines in the accelerate sense, engine 
tilt operation being selected by a small 
stick mounted switch similar to the fore 
and aft trimmer switch on some aircraft. 
Forward pressure on this switch moves 
the engines in the accelerate sense— 
backwards pressure moving them in the 
decelerate sense. 

Rearwards flight is achieved by tilting 
the lift engines in the decelerate sense. 
Forwards or rearwards motion may, 
however, be produced without the use 
of the propulsion engine or of the lift 
engine simply by increasing or decreas- 
ing the attitude of the aircraft in pitch. 
Likewise, sideways motion may be 
generated by holding on bank in the 
direction in which it is desired to travel. 


Inside the cockpit of the SC.1 some 
unusual instruments are visible. On the 
left can be seen an A.S.l. calibrated to 
give m.p.h. backwards as well as forwards. 
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Report from Farnborough ... 


Cockpit Drill 

Upon entering the aeroplane, the pilot settles into his Martin- 
Baker ejector seat. This has zero-zero capability, which means 
that it is a life-saver even when the aeroplane is motionless on the 
ground. The flight instruments are switched.on and auto-stabil- 
izers switched to NON-AUTO to spin up the gyros and, generally 
speaking, warm up the boxes. Warning lights, magnetic indicators 
and audio-warning systems are tested and the general pre- 
start checks cleared. The generators, inverters, booster pumps, 
etc., all located on the starboard console, are switched on and, 
from then onwards, this particular panel can be forgotten. The 
pilot now transfers his attention to the engine starting pane! at his 
left hand and selects STARTING AiR to the propulsion engine. 


simulator which was also used for the functional testing of 

the hydraulic auto-stabilizer, air nozzles and other systems. 

Below, left: The auto-stabilizer controls of the SC.1. Below, 

right: Throttle controls and auto-stabilizer selectors. The 
life control with propulsion twist grip is conspicuous. 
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When the engine speed indicator reaches the required r.p.m., 
he selects ignition and moves the H.P. cock to the ON position. 
Light-up will take place immediately. STARTING AIR is switched 
off as soon as the correct idling condition has been attained, and 
the engine is then opened up to check operation of the 
compressor bleed, after which it is again brought back to idling. 

The control selector mechanism is now set as follows:— 
SURFACES TO MANUAL . . . JET NOZZLES TO STABILIZED. The appro- 
priate indication is double checked. The auto-stabilizer is 
switched to RATE-AUTO on both axes and this selection is also 
double checked. A check of control travel is made by displacing 
the stick fully in pitch and roll . . . at the same time, the dash 
mounted nozzle indicators are observed and the stabilizer fault 
warning indicator checked CLEAR. 

All is now ready to flash up the lift engines. The air-intake 
gills are opened and the fact that they have opened is checked 
on the cockpit indicator (the gills are behind the pilot and cannot 
be seen by him). The propulsion aon is opened up to approach- 
ing max. JPT and air is then tapped from its compressor to spin up 
the lift engines to their required light-up speed when ignition is 
selected and the four H.P. cocks situated on the bulkhead at the 
pilot’s left elbow thrown to the DowN spring-loaded On position. 
Light-up is immediate and simultaneous. The four sprs are 
checked as the engines are brought to their idling condition and 
the compressor bleeds closed. The STARTING alIR selector is 
switched to the OFF position and the propulsion engine throttled 


back. 

The pilot now once again checks his controls against the dash 
mounted indicators, checks his warning system and obtains per- 
mission to LirT on the R/T. He signals, “Chocks Away,” unparks 
his wheel brakes and is ready to go. 

He raises his lift control smoothly and progressively and liter- 
ally * picks” the aeroplane from the ground, allowing it to rise 
to some 50 ft. or so. Here he eases this control off a little and 
checks his ascent. He is floating on air and he will be amazed at 
the response of his four vertical Rolls-Royce RB.108 engines and 
the precision with which they enable him to control his height. 

The aircraft is quite stable and no continuous stick motion 
(pudding stirring) is required to hold it in stationary flight directly 
above its point of take-off. The controls are beautifully light and 
free from inertia. Response in pitch, roll and yaw is excellent, 
but there is no tendency to over-control. When the column is 
eased back, aircraft attitude is increased and the aeroplane starts 
to fly backwards. A forward stick movement reduces this attitude 
and arrests the backward motion. In a similar manner the aircraft 
moves sideways when bank is applied. This is all very pleasant, 
and has the right sort of feel about it. 

A slight pause in hovering flight after the vertical take-off 
allows the pilot to adjust his trim on the stick mounted switch in 
the direction he wishes to go, i.c., forward. Any slight loss in 
vertical component is compensated for on his lift control and 
as the aeroplane surges forward, he opens up the propulsion 
engine by rotating the twist-grip in his left hand. As speed builds 
up, the aircraft becomes slightly tail heavy, and is trimmed a 
little nose down to compensate. Apart from the fact that the 
SC.1 becomes slightly more responsive or lively in pitch and 
yaw as the aerodynamics build up (above about 75 Eis )}+the 
transition from stationary to wing-borne flight is otherwise quite 
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smooth and free from any short-comings in control or stability. 
It is accomplished in something under 20 seconds. 

At 160 kts. the pilot switches his auto-stabilizer to NON-AUTO. 
He then reduces his lift engine r.p.m. to the idling condition and 
trims the aircraft slightly nose up (there is a nose-up change of 
trim when the lift engines are brought on the line and therefore 
a corresponding nose-down change of trim when they are dis- 
pensed with). four lift engines H.P. cocks are slammed to 
the off ition—a momentary feeling of loss of power is noticed 
buta of the A.S.I. shows plenty of speed in hand. The gills 
are closed and the SC.1 is now operating as a conventional 
aeroplane. 

In order to bring the aircraft from wing-borne flight and to a 
vertical landing, the lift engines are first brought back on to the 
line. This is done as follows: The lift engines are checked at the 
max. accelerate tilt position. The propulsion engine r.p.m. are 
increased to the desired speed and srr. lift engine intake gills 
are opened—and the fact that they have opened is checked on the 
cockpit indicator. Air is bled from the propulsion engine com- 
pressor and switched to the four lift engines. Ignition on is 
selected when they have attained their desired light-up speed 
(about two seconds). All four lift engines light up instantly and 
simultaneously when the H.P. cocks are thrown to the DOWN 
spring-loaded on position and are accelerated to the flight idle 
condition; the pilot will notice a moderate nose-up change in 
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longitudinal trim and he will zero this, using his stick mounted 
trimmer switch. 

The lift engine starting air is turned orr and the auto- 
stabilizers now switched to RATE-AUTO. The stick is displaced 
fully in pitch and roll against the nozzle indicators and the 
stabilizer fault detection system checked CLEAR. ; 

The cock pit drill is carried out at about 1,000 ft. or as conveni- 
ent—on the reciprocal flight path to the desired final approach 
direction. (This would normally be referred to as the DOWNWIND 
LEG—an expression deliberately avoided here since wind direction 
does not restrict this aircraft during vTOL as it does the fixed wing 
aeroplane.) 

Height is reduced during the final turn-in—at 160 kts.— 
towards the landing point and adjusted as local topography may 
permit. The lift engines are momentarily opened up and their 
max. r.p.m. and spTs briefly checked. Speed is reduced to 140 kts. 
on the straight final approach and at some 2,500 yd. from the 
landing point the propulsion engine is throttled down to its idling 
condition. As speed reduces, height is maintained initially by a 
slight increase in aircraft attitude, thence by increasing lift 
~~ thrust as required. 

pilot now has some 2,000 yd. in front of him and 500 ft. 
below, the point upon which he wishes to place his aeroplane. 
He progressively reduces his lift engine tilt and as he does so the 
aircraft decelerates fairly rapidiy. As speed falls off, and the 
wing does less and less work in terms of lift, so the pilot increases 
the thrust of his downward-pointing engines by raising his LIFT 
CONTROL. 

This progressive transfer to jet-lift comes perfectly naturally 
to the pilot and no special angle of attack indication or other 


instrumentation is required. He flies the aeroplane in on a. 


sinking deceleration approach, finally zeroing his engine tilt 
and bringing it into stationary jet-borne flight vertically above 
his landing point. He now simply lowers his aircraft under 
perfect control on to the ground. This is exceedingly simple 
and requires nothing more of the pilot than the sort ~ | percep- 
tion required of a child in climbing down a ladder. 

In conventional wing-borne flight, the SC.1 is brought in on 
the final approach at 140 kts. Like all aircraft with more than 
moderate sweep, the approach attitude is high and the large 
rolling moments with yaw and slip make it unpleasant to 
handle in cross-wind conditions. With parachute and with 
optimum use of the wheel brakes a good 1,800 yd. of runway 
is used in the landing and more than average skill and concen- 
tration is required in this operation—the pilot having to “drive” 
the aeroplane on to the ground all the way. 

The vertical landing is, however, quite ensther story. The pilot 
has more time to think and less judgment to exercise. His landing 
sequence is much simplified. He may now vary his rate of 
approach and his vertical flight path each independently of the 
other. Considerably less skill and concentration is required—the 
aircraft may even be trimmed to fly “hands off” in the transient 
regime. Cross-winds do not matter now any more. Instead of 
burning-up 1,800 yd. of runway, the aircraft can be dropped 
down beside the hangar door without a wheel turning. 

Sir Matthew Slattery, former chairman of Shorts, has described 
the SC.1 system for vrot 4s a major break-through in aero- 
nautical progress. 

To those who fly the aeroplane, the veracity of this statement 
will be brought home with some force. 

. .. the writing is on the wall. 


The author of this 
article with the 
Short working party 
at R.A.E. Bedford, 
where the first 
transitional flight 
was made. 
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Report from 


Farnborough... . 


Aireraft 
on Show 


¢ Full-scale 
and 
Vodel Exhibits 


. Armstrong Whitworth A.W.650 Argosy 
(Four R.-R. Dart 526). Since the prototype’s 


RTF LT! ees 


A ea 


first flight on Jan. 8, 1959, six Argosies 

; have flown over 2,000 hr. Demonstrated at 
Farnborough is the fourth, G-APRN. 
together with double-end loading using the 

Rolamat system and carrying a Thunderbird 


missile and netted stores on pallets and load- 
: ing ramps. The second Argosy, G-APRL, 
fitted with military A.W. 660 “ crocodile 
jaw” rear loading doors, was expected in 
the flying display only, and a model of the 
A.W. 660 is shown with representative loads 
in the exhibition tent, 


Auster D.4/108 (One Lycoming O-235-C). 
Smallest (two-seat) member of the new 
Auster D range; CS-AMA is in the static 
park, with cowling locked to hide its U.S 
engine. The first production D.4 flew on 
Feb. 12, 1960, and deliveries have begun. 
The example shown is one of a large pro 
duction contract for Portugal. 


Auster D.6/180 (One Lycoming O-360). 
Also statically displayed. G-ARDJ is an 
example of the most powerful four-seat D.6 
variant, The first flight of this four-seat 
type, with a 160 b.h.p. engine, was made on 


May 9. 1960. The D.6 is derived from the 
Autocar, with a 2-in.-wider fuselage, 36-ft 
span wings, a_ superlative interior and 


exterior finish. a revised instrument panel 
strut-end fairings, wheel spats and a faired 
tailwheel leg. A McCauley constant-speed 
airscrew is fitted. 


Auster 6A (One D.H. Gipsy Major). This 
is a recently developed commercial version of 
the ex-Army Auster A.O.P. 6, now available 
from Auster’s for £995 with C. of A. A 
two/three-seater. the Auster 6 is suitable 
mainly for glider-towing, and two examples, 


One of the two Auster 6As on show 
with glider towing gear. 


FARNBOROUGH DEBUT.—The Avro 748 prototype in Skyways light blue 
and white, which has done more than 60 hours flying since Jne. 24. 


G-ARCY and G-ARDX, are so used during 
the displays by Slingsby and Elliott sailplanes 
on Friday. Saturday and Sunday. 

Avro 771 (Two B.S. 75 turbojets). 
in the exhibition tent shows the 
appearance of this short-haul jet 
project (see page 380). 


A mode! 
general 
transport 


B.L.C. on the Blackburn 

Buccaneer. On this later 

version the blowing slit 
is nearer the nose. 


Avro 748 (Two R.-R. Dart 514), The pro- 
totype Series 1, G-APZV, making its first 
Farnborough appearance. Finished in 
Skyways light blue and white colour scheme ; 
unfurnished interior with test instrumentation 
and water tanks for varying C.G. Morc 
than 60 hr. airborne since first flight on 
Jne. 24. Indoor exhibition includes a 
1/10th scale model and a full-size fuselage 
section, in Aden Airways colours, including 
flight deck and part of cabin. 


Avro 698 Vulcan B.2 (Four B.S. Olympus 
201). The second production example, 
XH534, in the latest anti-radiation finish 
with pale blue for serial number — and 
national! markings, and the extended rear 
fuselage for ECM and flight refuelling probe 
in nose, First squadron delivery of a B.2 
was made on Jly. | this year; the first pro- 
duction B.2 flew in August, 1958, In the 
exhibition tent, a large Vulcan 2 model is 
seen with the Blue Steel stand-off bomb. 
On Tuesday and Saturday, four Vulcan 
B.is (Olympus 104) from No. 617 Squadron 
provide the R.A.F. “ scramble ” demonstra- 
tion. 


Avro 696 Shackleton M.R.3 (Four R.-R. 
Griffon 57). Provided by No. 201 Squadron, 
a Shackleton is seen arriving each day at 
the end of a 22-hour patrol, and takes off 
later in the flying programme at the start 
of another similar mission 


Avro 694 Lincoin 2 (Four R-R. Merlin 68). 
Second Farnborough appearance of G-29-1, 
the Napier icing research aircraft. Mounted 
vertically on the fuselage is a Rlackhurn 
Buccaneer wing section, and a Blackburn 
Palouste in a ventral fairing provides a source 
of hot air for anti-icing and compressed air 
to vaporize water for the spray system 
Other sections tested include the Caravelle 
wing and tail, Beverley, Britannia and Avro 
748 wing and Argosy tail 


Blackburn B.103 Buccaneer (Two D.H. 
Gyron Junior 101). The third and fourth air- 
craft from the pre-production batch, XK488 
and XK489, are demonstrated in the flying 
display. New features seen this year are the 
rotary weapons door and retractable flight 
refuelling probe in the upper fuselage deck- 
ing forward of the cockpit. Small differences 
were visible between the two :—XK489, the 
later aircraft, has the leading-edge blowing 
slit repositioned (14 in. instead of 5 in. back 
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Aircraft and Models at the Show 


from the leading-edge); a retractable tail 
bumper; Doppler aerial; and doors to 
enclose the arrester hook. Both Buccaneers 
have blown wings, tailplane leading-edges, 
flaps and drooping ailerons. nm the 
British Aircraft Corporation stand is a cross- 
section of the Buccaneer wing showing its 
machined skins; another section appears on 
Napier’s Lincoln for Spraymat de-icing tests. 

‘ol 188 (Two D.H. Gyron Junior). A 
one-tenth scale model of this all-steel Mach 2 
research aircraft is shown on the B.A.C. 
stand together with a full-size specimen of the 
all-moving tailplane. 

British Aircraft Corporation BAC.107 (Two 
B.S.75). The latest form of this original 
Hunting project for a short-haul jet transport 
is shown as a model on the B.A.C. stand in 
the exhibition tent. A full description appears 
on page 379 

de Havilland D.H.121 Trident (Three 
R.-R. RB163). The whole B.E.A. fleet of 24 
Tridents appears, in model form, on the 
Hawker Siddeley stand. The thrust of the 
RB163 is now quoted by de Havilland as 
10,400 Ib. 

de Havilland D.H.114 Heron (Four D.H. 
Gipsy Queen 30 Mk. 2). The compan 
demonstrator, G-APEV, in the static oak 
once again, is a series 2D with custom-built 
interior. 

de Havilland D.H.110 Sea Vixen (Two 
R.-R. Avon 208). A production aircraft with 
flight refuelling probe, and two Firestreaks 
and a 150-gal. tank under each wing. Fitted 
this year with a rain dispersal “ collar” 
around the windscreen, utilizing blast of 
engine-bleed high-pressure air. 

de Havilland D.H.106 Comet 4C (Four 
R.-R. Avon 525B) First Farnborough 
appearance of the 4C variant, in the guise 
of one of the Misrair machines was expected 
later in the week. 

de Havilland D.H.106 Comet 2E (Four 

R.-R. Avon). One of the two original 
Comet 2Es, G-AMXD,. now re-numbered 
XN453 and converted to a flying laboratory 
by the R.A.E. Radio Department, is shown 
statically. Basic conversions include the 
installation of up to six table-tops for special 
radio devices, and additions to the aircraft 
power-supply systems. A fixed winch in the 
rear of the cabin facilitates loading of equip- 
ment through a hatch in the floor. T 
resent use of this aircraft is for a feasi- 
ility study into the use of viF radio as a 
navaid, including measurements of changes 
in the altitude of the ionosphere. 

de Havilland D.H.104 Dove 8 (Two D.H. 
Gipsy Queen 70 Mk. 3). A new company 
demonstrator, G-ARDH, shows the features 
of the Series 8—Heron-type high-dome 
canopy, exhaust thrust augmentation tubes 
and a custom executive interior with six 
seats. Collins vue knife aerials are above 
and below the fuselage The first flight was 
made in February, 1960. 

de Havilland D.H.C.2 Beaver (One Alvis 
Leonides 5402/4). The Leonides-powered 
Mk. 2. G-ANAR, represents the British 
Army Beaver Mk. | in the flying display. 
and makes its sixth consecutive appearance. 
Supply packs are carried under the wings. 

English Electric P.1B Lightning F.1 (Two 
R.-R. Avon RA24R). A _ pre-production 
model, XG332, with full operational equip- 


ment and carrying two Firestreak AAMs, 
two Aden guns and ventral tank. Four 
production Lightning F.1s of similar standard 
from No. 74 Squadron participate in the 


R.A.F. programme. 

English Flectric P.11 Lightning T.4 (Two 
R.-R. Avon RA24R). Second prototype of 
the first trainer variant of the Lightning, 
XL629. First prototype flew on May 6, 
1959, and the version is now in production 
for the R.A.F. 

Folland FO.144 Gnat (One B.S. Orpheus 
100). Two of the pre-production batch of 
14 Gnat Trainers, XM691 and XM693, take 
part in the flying display. Since the first 
flight on Aug. 31, 1959, the prototype 
(XM691) has flown for 120 hr. and four 
more examples have been completed. In 
its test flight programme, the Gnat Trainer 
has now been cleared for a three-turn spin 
each way; recovery can be accomplished 
simply by releasing the controls. Rotation 
rate is 60-70°/sec. Rear seat now has wind- 
screen inside the canopy for the hood 
jettison case, and the Gnat Trainer is to 
be flown immediately after Farnborough 
with its cockpit cover removed throughout 
its full flight envelope to assess buffet during 
emergency escape. The Folland ejection 
seats are currently being cleared for zero 
height down to 90 knots. XM691 has a 
trial installation of UHF aerials. 


Production version of 
the D.H.110 Sea Vixen 
showing the rain-dis- 
persal collar under the 
windscreen. 


Gloster Javelin FAW.9 (Two BS. 
Sapphire 203/204). An example of the final 
Javelin mark, XH844, comprising an FAW.7 
converted to have re-heat engines, flight 
refuelling probe, drooped leading edge on 
wing outer panels, pitch stabilizer in the 
aileron system and auto-stabilizer in rudder 
system. Four Firestreaks under the wing. 
The first Mk. 9 flew in May, 1959, and this 
mark is now in squadron service. 

Handley Page H.P.117. A model in the 
static display shows one of the design 
studies under this designation for a four-jet 
300-passenger tailless transport which, using 
suction-type boundary-layer control on the 
wing, would fly across the North Atlantic, 
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claim the makers, for a direct operating cost 
of £1,650. 

Handley Page H.P. 115 (One B.S. Viper). 
A wind-tunnel model in the exhibition tent 
indicates the shape of this low-speed 
research slim delta, now being built for use 
in the supersonic transport development pro- 
gramme. The engine is carried on the 
fuselage centre-line at the rear with the 
intake above the wing. 

Handley H.P.R.7 Herald (Two R.-R. 
Dart 527). he first production Herald, 
G-APWA, is in B.E.A. colours, and has a 
colourful display of flags on the nose as a 
souvenir of recent demonstration tours. 
Handley Page announce that the Herald’s 
take-off weight can be increased to 40,000 
Ib. for temperatures up to LS.A. + 13° C. 
and the max. landing weight can go to 
39,500 Ib. with small modifications. A 42-in. 
front fuselage extension is now offered, to 
increase the Herald's accommodation to 50- 
56. In the exhibition tent, a model of the 
H.P.R.8 shows the appearance of this vehicle 
ferry, freighter and air-bus derivative of the 
Herald which could carry six cars or 100 
passengers. : 

Handley Page H.P. 80 Victor B.2 (Four 
R.-R. Conway RCo. I1). A_ production 
example of the second Victor mark, making 
its first appearance. In the exhibition tent, 
a model shows how a Victor might carry 
four ALBMs of the size and weight of 
the Skybolt—two under each wing. Four 
Victor B.ls (Sapphire 200) from No. 15 


Squadron were scheduled to provide the 
R.A.F. “scramble on - Wednesday and 
Friday. 

Hawker Hunter FR.10 (One R.-R. Avon 
207). An example of the latest R.A.F. 
Hunter variant, XG168 is a fighter recon- 
naissance version derived from the Mk.6 
and intended to succeed the Swift 5 in 
Germany. It has all the features of the 
Mk.9 including a strengthened wing and 
tail parachute plus a new nose section con- 
taining a forward-facing and two oblique 
cameras. First flight of the FR variant was 
in November, 1958. The 18 Hunter F.G.s 
of No. 111 Squadron also fly from Farn- 
borough for their aerobatic display. 


Under the wings of the 

Hunter T.66A demons- 

trator are 360-gal. ferry 
tanks. 


Photographs copyright 
“The Aeroplane and Astronautics” 
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Hawker Hunter T.66A (One 


R.-R. Avon 
203). This is the Hawker demonstrator, 
G-APUX, first shown last year. Based on 
the Indian Air Force T.66 trainer, it is non- 
standard in having a Dunlop Maxaret brake 
on the nosewheel and a 13-ft. 6-in. ring-slot 
tail parachute. It is being shown this year 
with two very long 350-gal. ferry tanks 
beneath the wings, which may be carried in 
addition to two 100-gal. drop tanks. The 
350-gal. tanks were developed privately by 
Hawker Siddeley from 230-gal. units, to 
which were added removable extra sections ; 
they were first flown on the Hunter on 
Sept. 3. The 230-gal. tanks are now stressed 
to 74 g for the ground attack case. With 
900 gal. of external fuel, the Hunter has a 
range equivalent to London-Cyprus, non- 
stop. Other modifications include variable 
aileron gearing, and installation of Bendix 
ADF and DME equipment. G-APUX now 
bears the badge of No. 8 Squadron, Swiss 
Air Force, following recent trials there. 

Hunting Jet Provost T.3 (One B.S. Viper 
102). A standard production example, 
XN462, in the static park with representative 
underwing stores. Also a formation of four 
from the C.F.S. in the R.A.F. flying 
programme. 

Hunting Jet Provost T.4 (One B.S. Viper 
200). Following Hunting private-venture 
development of a Jet Provost with the 
2,500-Ib. Viper ASV.11, the T.Mk.4 has 
now been ordered for evaluation by the 
R.A.F. XN468 in the flying display is one 
of the development batch. 

Lancashire Aircraft Prospector 2 (One A.S. 
Cheetah X). This Edgar Percival design 
makes its first appearance in the flying dis- 
play following development of the Mk.2, 
G-ARDG, with a Cheetah engine, driving 
a fixed-pitch metal airscrew. The Prospector 
is also fitted with spray gear and booms. 
In the static equipment park is a second 
Prospector, G-APXW, with Lycoming 


Lancashire’s Prospector appears for the 

first time. This version has the A.S. 

Cheetah X. Another in the static park 
has a Lycoming engine. 
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Comparative .tudies of 

the tails of two Westland 

Belvederes. XG452 is that 
in the static display. 


Photographs copyright 
“The Aeroplane and Astronautics” 


GO-480-G1 engine and three-blade Hartzell 
propeller. 

Scottish Aviation Twin Pioneer 3 (Two 
Alvis Leonides 534/8B). A demonstration 
model, G-APPH, of the Series 3 with long- 
stroke Leonides engines. 

Short SC.7 Skyvan (Two Continental GTS 
10-520). In addition to a 1/24th scale 
model, the exhibition tent contains a full- 
size fuselage section illustrating the type of 
ee with reinforced, Redux-bonded 
skin. 

Short SC.5 Britannic (Four R.-R. Tyne). 
A 1/24th scale cut-away model illustrates 
the Britannic in the military réle with a 
typical load in the hold. As a troop trans- 


port it can carry 204 troops, as a civil 
transport as many as 249 passengers. 
Short SC.1 (Five R.-R. RB.108). In the 


flying display is XG905, on which the first 
conversions from hovering to horizontal 
flight and back were made last April. Some- 
thing like 100 transitions have now been 
completed, and the initial phase of the test 
programme is virtually complete. The first 
SC1, XG900, is being handed over to 
R.A.E. Bedford for further development 
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trials, including research into automatic 
operation and auto-landing. . 
Vickers VC1O (Four R.-R. Conway). 


Models on the B.A.C. stand show some of 
the members of this growing family (see 
pages 377-378). They include the basic 
B.O.A.C. VC10, the Super VC10 as ordered 
also by B.O.A.C., a still larger Super VC10 
with more accommodation and range, and a 
swing-nose freight-carrying version of the 
latter 

Vickers Vanguard 952 (Four R.-R. Tyne 
512). The second of the T.C.A. Vanguards, 
CF-TKB. The attractive T.C.A. cabin has 
accommodation for 96 passengers, 46 four- 
abreast in the first-class compartment and 
50 five abreast in the tourist compartment. 

Vickers Valiant (Four R.-R. Avon 204). 


Four Valiants from No. 148 Squadron at 
Marham were scheduled to provide the 
R.A.F.’s V-bomber “ scramble " from Farn- 


borough on Monday, Thursday and Sunday. 

Westland Westminster (Two Napier Eland 
E.229). The original prototype Westminster, 
G-APLE, makes its third Farnborough 
appearance, this time with the faired fusel- 
age, with which it first flew on Jne. 12 this 
year 

Westland Rotodyne (Two Napier Eland). 
The original Fairey prototype, XE521, makes 
its third appearance. New this year are the 
central fin and rotor head fairing. 

Westland Belvedere (Two Napier Gazelle 
100). A production example, XG451, of the 
original Bristol 192. New since last year is 
the tail arrangement which dispenses with the 
fixed fins and has simple anhedral on the tail- 
plane, now lower and farther forward; the 
spats on the rear wheels have also been 
removed. In the static park, XG452 has an 
interim tailplane with compound anhedral. 

Westland Wessex 2 (Two D.H. Gnome). 
Models on the Westland stand show the 
Twin-Gnome Wessex in a _ military rdle, 
carrying troops and anti-tank weapons for an 
airborne assault on an enemy position at 
10,000 ft. in rocky country. The Wessex 2 
will have two Gnome H.1200s geared to- 
gether through a coupling gearbox. 

Westland W.B.S Wessex (One Napier 
Gazelle 160). A production model, XM839, 
for the Royal Navy, as serving with No. 
700H Flight. 

Westland Whirlwind HAR.10 (One D.H. 
Gnome). First flown with a Gnome engine 
on Feb. 28, 1959, XJ398 now serves as a 
prototype for the HAR.10. The R.A.F. will 
convert its Whirlwind 2s and 4s to this 
standard and will also buy new Whirlwind 
10s from Westland. 

Westland P.531-2 Sprite (One Blackburn 
Nimbus). A pre-production model for evalu- 
ation by the Army, XPI65 is to the 
new P531-2 Mk. 1 standard with a 6-in. 
extension in the cabin. The first aircraft to 
this standard flew on Aug. 4 this year. 

Westland P.531-0 (One Blackburn Turmo). 
One of three evaluation models of the Sprite 
for the Royal Navy, XN334 now has a skid 
chassis and is carrying two dummy homing 
torpedoes. 

Westland Skeeter (One Blackburn Turmo 
603). First flown early this year, XM563 has 


been experimentally fitted with Turmo engine 
to provide a flying platform for the develop- 
ment of the Louis Neumark auto-stabilizer 
for the Sprite. 
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Powerplant 
Notes 


Avon RA.29.—-Rolls-Royce, Ltd. Civil 
Avon for the Comet 4 and Caravelle air- 
liners. Overhaul life raised from 1,000 to 
2,000 hr. after less than 20 months in 
service. The Avon 524 exhibited was 
removed from a B.O.A.C. Comet 4 on 
Sept. | after running 1,995 hr. without 
overhaul; it is to be reinstalled to run to 
an overhaul life of 2,300 hr. Caravelle 3 
has RA.29/3 with 11,400 Ib. thrust, with 
two-position final nozzle. Latest production 
version is RA.29/6 for Caravelle 6: it has 
additional compressor stage. Initial rating 
of this version will be 12,200 Ib., to 
increased later to 12,725 Ib. First ran 
(RA.29/1) March, 1956; type test, March, 
1957. 

Avon RB.146.—Rolls-Royce, Lid. Latest 
military Avon, developed from the RA.24 
by addition of a zero compressor stage 
shown with afterburner; thrust without 
reheat, 13,220 Ib. This is a fully supersonic 
engine which powers’ English Electric 
Lightning and Saab Draken; a version of 
Dassault Mirage 3 is offered with this engine. 

BS.53.—Brisiol Siddeley Engines, Ltd. 
First appearance of the ducted fan lift/thrust 
engine which powers the Hawker P.1127 
vTow fighter. No official performance figures 
available; maximum thrust believed to be 
15,000 Ib. plus. Four movable jet nozzles 
direct the front fan and turbine exhaust 
thrust in the required direction. The engine 
is exhibited with lift/thrust nozzles moving: 
diagrams show its application to P.1127 and 
to a hypothetical vrow assault transport with 
two BS.53s. Flight engine now installed in 
the P.1127 and first flight expected in 
October. BS.S3 first ran in August, 1959. 

BSRJ.824.—Bristol Siddeley Engines, Ltd. 
First showing of this 18-inch diameter ram- 
jet intended for operation at high altitude 
and high supersonic speed. A hypothetical 
intake configuration has been chosen for the 
display ramjet. This ramjet is a_ possible 
powerplant for advanced version of the 
Bloodhound SAM. No thrust figure avail- 
able. 

Conway RCo.12.—Rolls-Royce, Lid. A 
complete engine pod is exhibited as supplied 
by Rolls-Royce for the Boeing 707-420. 
It comprises an RCo.12 Conway by-pass 
engine rated at 17,500 lb. minimum Samer 
with thrust reverser, noise suppressing nozzle 
and cowlings, all designed and manufactured 


*. 


eee 


The Stentor rocket engine 

for the Blue Steel stand-off 

bomb displayed on 

Bristol Siddeley stand is a 

production engine and not 
a special display unit. 


The de Havilland Coupled 
Gnome powerplant for 


; The RCo.12 is in service 
in Boeing 707-420s and Douglas DC-8/40s. ; 
its initial overhaul life is 


under development for the 


Double Spectre DSpe.D.1. 
J , . HTP kerosene rocket 
engine with fixed-thrust Spectre 4 mounted 
range 800-16,000 Ib. Powerplant for Blue 
i first powered flight in 
First ran September, 


Eland single-shaft turboprop as installed in 
the Canadair 540 and military CL-66. Take- 
Special versions of 
the Eland power the Westland Westminster 
helicopter and Rotodyne 


engine which powers 


re-entry research vehicle. Thrust rises from 
16,400 Ib. at sea level to 19,000 Ib. outside 
the atmosphere. First ran August, 1956; 
type test October, 1957. 


Gazelle.—D. Napier and Son, Ltd. Cut- 
away and rotating exhibit of the standard 
Gazelle free-turbine powerplant which 
powers the Westland Wessex and Belvedere 
helicopters, Emergency rating, 1,650 s.h.p. ; 
one-hour rating, 1,465 — s.h.p. Engine 
currently undergoing tropical trials: M.o.A 
150-hour helicopter type approval at 
1,650 s.h.p. was received in September, 1959. 
Also exhibited are research compressors for 
ossible future Gazelles. The most advanced 
as 11:1 pressure ratio and 17 Ib./sec. mass 
flow (compared with 6.2:1 ratio and 16.6 Ib. 
sec. flow for standard Gazelle). A model 
is also shown of the new Gazelle 512 which 
has no reduction gearing. 


Gipsy Major 215.—The de Havilland 
Engine Co., Ltd. Turbo-supercharged piston 
engine in production for the Westland 
Skeeter helicopter. It has a one-hour rating 
of 220 b.h.p. maintained up to 8,000 ft. in 
I.S.A. conditions. First ran February, 1957; 
type test November, 1957. 

Gnome H.1000.—The de Havilland Engine 
Co., Ltd. Licence-built version of the General 
Electric T58 turboshaft; in production 
for R.A.F. Westland Whirlwind helicopters. 
Rated at 1,050 s.h.p. for take-off. An up- 
rated version, the H.1200 of 1,250 s.h.p., is 
to be available in 1961. First run (British- 
built H.1000), June, 1959. 

Gnome P.1000.—The de Havilland Engine 
Co., Ltd. A turboprop powerplant based on 
standard Gnome H.1000 turboshaft engine. 
An up-rated version, the P.1200 will give 
1,150 s.h.p. at take-off. Development running 
will begin this month. 

Coupled Gnome H.1200.—The de Havil- 
land Engine Co., Ltd. A coupled version of 
the Gnome H. 1200 which will power West- 
land Wessex 2 helicopter. Powerplant com- 
prises two standard H.1200s having a 


Making its first public appearance, the 
BS.53 lift thrust engine for the Hawker 
P.1127 vTot fighter has pride of place 
on the company’s stand. A flight engine 
has now been installed in the airframe. 
Photographs copyright “The Aeroplane and Astronautics” 
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In production for the Blackburn 
aq Buccaneer, the de Havilland Gyron 
Junior DGj.2 is noteworthy for the 
high degree of bleed air available from 
it for airframe boundary layer control 
purposes. 


common gearbox allowing cach engine to 
drive rotor individually if necessary. Weight, 
1,034 Ib.; maximum output, 2,500 s.h.p. 
Scheduled to run early 1961. 

Gyron Junior DGJ.2.—The de Havilland 
Engine Co., Ltd. The Mk. 101 interim pro- 
duction version of the engine which powers 
‘ > the Blackburn Buccaneer (NA.39) Naval 
‘* strike aircraft. Develops 7,100 lb. thrust plus 

large quantity of compressor bleed air for 
high-lift devices. Variable-incidence first-row 


stator blades as well as variable-incidence Olympus BOI.21, — Bristol Siddeley research aircraft are displayed. Rated thrust, 
inlet guide vanes are used. First ran (DGJ.1) Engines. Ltd. First public appearance of 2,010 Ib. per engine plus full air bleed; 
t August, 1956. this particular Olympus variant. It has been  thrust/weight ratio, 8.1: 1. The latest Rolls- 


Gyron Junior DGJ.10.—The de Havilland developed from the Olympus 201 by the Royce jet-lift engine, the RB.162, will be 
Engine Co., Ltd. Supersonic version of the addition of a zero compressor stage. Thrust simpler than the RB.108 and will incorpor- 
Gyron Junior with a 2.000" K. reheat mer without reheat, 20,000 Ib. The Olympus 2! ate plastics; it is said to give 16 tb, thrust 
two DGJ.10s power the Bristol 188 research = =" possible powerplant for advanced Avro for each Ib. of weight. Total RB.108 run- 
aircraft. Claimed to be first British turbojet Vulcan bombers ning time. 4.500 hy First ran 1955, 


“ve . to be at, speed P : t “e le 
ye sh yo og ‘—~ ; P soning 10 000 Ib. Olympus BOL21 with reheat.—Brisio! RB.161 Rolls ye ol First show- 
apie 14.000 Ib. b . sheat. to be flight. Siddeley Engines, Lid. As displayed, the ing of a genuine RB.141; the engine we 
— ~/ “ A Agen Bro ba 1987 Olympus 2! with fully variable Bristol exhibited in engineering mock-up form last 
ested m a Javelin. St fi ’ 


ina 4 year. Production deliveries of this by-pass 
; - Bee Siddeley Solar reheat system is quoted as * : ae 
| — a be ae —_ giving 33,000 Ib. total thrust. This engine po yt ae _ in 1961. bape 
lelicopter powerplant versi¢ c : represents a stage in the development of the orders have yet yveen received, ut the 
cylinder twin-row air-cooled radial Leonides oh. Olympus for the TSR-2 supersonic gine is specified for two versions of the 


Major. Minimum take-off power, 755 s.h.p. strike aircraft Caravelle. Initial thrust rating, 15,000 Ib, ; 
First ran June, 1955. Orpheus “803.—Bristol Siddeley Engines maximum continuous thrust, 14,100 Ib.; dry 

Leonides Series 531.—Alvis. Ltd. Long- jig © Cutaway exhibit of the 5,000-Ib. thrust Weight, 3,650 Ib.;_ by-pass ratio, 0.7: 1; 
stroke version of the 9-cylinder air-cooled  Qrpheus. This engine is in production for Pressure ratio 16.75: 1. Fight engines 
radial Leonides piston engine for fixed-wing the Fiat G91 NATO strike fighter and air running on development. RB.141 _ first 
aircraft, Take-off power, 640 b.h.p. First’ ;econnaissance and trainer variants. The ‘22 November, 1959. Test-running of the 
ran October, 1957; type test August, 1958. Orpheus is built under licence in India, other Rolls-Royce second-generation by-pass 

Leonides Series 554.—Alvis, Lid. Heli- — fialy and Germany engine, the RB.163 for the D.H. Trident, 
copter version of the long-stroke Leonides Proteus 705.—Bristol Siddeley Engines, ‘'S Scheduled to begin in November, with 
piston engine. Output, 600-625 b.h.p Ltd. The engine of this type exhibited has PTOduction deliveries late in 1962. _ 

Nimbus (A.129).—Blackburn Engines. Ltd. been removed from a B.O.A.C. Britannia Rover 18/60.—Rove Gas Turbines, 
Complete and sectioned examples of this after 2,400 hr. service since last overhaul. Lid. First display appearance of the turbo- 
970-s.h.p. free-turbine engine are exhibited. A display of Proteus components shows P!OP Version of the 15/60 airborne auxiliary 
The Nimbus is in production for the West- their condition after a long service life pore unit for the Vulcan B.2 bomber. As 
land Sprite helicopter and has been specified Engine first ran July, 1957: type test July, a re a for light aircraft it delivers 
for the SRN.2 Hovercraft. First ran August. 1957 bie: ee al take-off and 60 b.h.p. for 
1958: type test at 970 s.h.p. to be started RB.108.—Rolls-Royce, Ltd. Two coupled eg iter hee has flown with a fixed- 
this month. jet-lift engines as used in Short SC.1 vtot fee ler in the Currie Wot light 

ipl 


Soar. Rolls-Royce, Ltd. Expendable 
in 1952: 


supersonic turbojet first ran total 

i: First picture of the Bristol running time 750 hours. Weight 275 Ib., 
Siddeley BS.78 ducted fan thrust 1,810 Ib. This engine is displayed to 

engine for the Avro 771 illustrate Rolls-Royce’s lengthy experience 

and the BAC.107. It has with turbojets having specially high thrust 


weight ratios 

Scorpion.—D. Napier and Son, Ltd. 
Single-chamber HTP/kerosene rocket engine 
designed as boost unit for fighter aircraft 
or sustainer motor for missiles. Thrust 
2,500-3,000 Ib. Double and triple versions 
of this rocket engine also available. 

Stentor BSSt.1-1. Bristol Siddeley 
Engines, Ltd. On show for the first time 
this two-chamber HTP/kerosene rocket 
engine is in production at Coventry for 
operational Blue Steel stand-off bombs. 


a high by-pass ratio and 
gives a thrust of 7 350 Ib. ; 
its weight is 1,485 Ib. 


Another powerplant new- 
comer to Farnborough is 


the Rolls-Royce RB.141 Engine number 31 is exhibited and is 
by-pass turbojet for the de obviously an operational rather than a dis- 
Havilland DH.121 Trident. play engine. It has a large fixed-thrust 


chamber, producing four-fifths of the total 
thrust, mounted above a smaller variable- 
thrust chamber No details available. 

Turmo.—Blackburn Engines, Ltd. A 
425-s.h.p. free-turbine engine which powers 
early versions of the Westland P.531 heli- 
copter. One Skeeter helicopter is experi- 
mentally fitted with the Turmo. First ran 
June, 1955: type test December, 1956, 

Tyne RTy.1.—Rolls-Royce, Lid. The 
4,785-e.h.p. Tyne 1 two-spool turboprop. is 
in production for B.E.A. Vanguards. The 
RTy.!1 for T.C.A. Vanguards is rated at 
5,325 e.h.p. and the RTy.12 for the Canadair 
CL-44 at 5,500 e.h.p. Compressor heat- 
treatment problems are now overcome and 
the Tyne is expecied to enter airline service 
early in 1961. First ran July, 1957. 

Viper ASV.11.—Bristol Siddeley Engines, 
Lid A 2,500-lb. thrust turbojet which 
powers the Macchi MB 326 trainer and the 
lindivik 3 target drone, and will be installed 
in latest Jet Provost 3 trainers. These 
engines are to be manufactured under licence 
in Italy by Piaggio. First ran January, 
1957 
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and ASTRONAUTICS 
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New in the 
Static Show 


ROMINENT among the diverse range of equipment on 

display are the industry’s new products and developments. 
In particular, accessories and components for the new aircraft 
now under development, such as the Vickers VC1O, are well to 
the fore. 

For this turbojet transport Elliott Brothers, for example, are 
supplying the complete flight control system, comprising the 
Bendix/Elliott PB.20 Series equipment and the Bendix 100 
Series integrated instrument and flight director system which 
the company is licensed to manufacture in this country. A 
working display of the navigational side of the 21 Series com- 
munication and navigation equipment is also on the Elliott 
stand. 

Boulton Paul are featuring a powered flying control unit 
and a spoiler jack for the VCI1O0. Illustrating the trend 
towards economy in bulk and weight in such equipment, the 
former exhibit is typical of the company’s range of self- 
contained electro-mechanical control units. The spoiler con- 
sists of a double-acting hydraulic jack controlled by an integral 
rotary control valve. 

Other components for the VC10 on show include Normalair 
liquid oxygen converters incorporating a crew reserve circuit, 
a mock-up of the compressor for the aircraft's cooling system 
and a diagram of the new Normalair electro-pneumatic pressure 
control system. Plessey feature a channel trom the VC10 ac 
generation system comprising a brushless generator, control 
panel, voltage regulator and a transformer package. A static 
aircraft inverter and the recently developed Plessey constant 
speed drive/starter can also be seen. 

An item of particular interest on the General Electric stand 
is a demonstration—in 4-scale model form—of their new 
Z.A.707 visual glide path indicator unit designed for use in 
the R.A.E. approach aid system. Four new types of airport 
lighting equipment: a flasher unit for taxiway lights; a 
quadruple obstruction light, and two types of runway blister 
lights, can also be seen on the G.E.C. stand. 

Among the Ministry of Aviation exhibits are a broadband 
telemetry system developed by the R.A.E. at Farnborough for 
displaying and recording on the ground instrument movements 
and flight information from missiles. Also worthy of study 
in the M.o.A. display are examples of two missile and aircraft 
magnetic tape recorders, the provision of a radar-controlled 
marker in the field of view of an optical tracking instrument 
for missile flight-testing applications, and a demonstration of 
rain erosion measurement techniques. 

New technical developments in processes and materials are 
featured in a number of exhibits. For example, the Northern 
Aluminium stand has three new products—Noral BI9S aircraft 
plate which retains good mechanical properties at elevated 
temperatures; a roll-bonded heat exchanger plate known as 
Noralduct, and a hollow sheet incorporating ducts which are 
integrally formed during rolling. Another aluminium alloy for 
high temperature applications—Hiduminium R.R.58—is shown 
by High Duty Alloys, who also feature a pressure die casting 
produced by an entirely new process, which gives greater 
strength and improved surface finish. 

Advances in the manipulation of materials from high stress 


\' 


This aerodynamic research computer is a dominant feature 
of the G.P.S. exhibit. 


steels to reinforced plastics are illustrated by Bristol Aerojet. 
Work in this field includes the manufacture of thin-wall tubes 
by helical welding and the production of lightweight stiff 
structures by the controlled chemical removal of metal. In 
contrast British Paints feature their 1400 Series of sealants which 
are now coming into general use in the sealing of integral 
fuel tanks and aircraft pressurized areas. 

With the ever-growing application of airborne electronics, 
close attention is being paid to the provision of the right 
environment for the equipment. In this context, a self-contained 
vapour cycle cooling package for maintaining the working 
temperature of certain airborne electronic equipment within 
operational limits, exhibited by Sir George Godfrey and 
Partners, is of particular interest. In this, a water glycol mixture 
is circulated around the equipment containers and then passed 
through the evaporator in the refrigeration package and back to 
the containers. A static self-contained air cycle cooling system 
designed for guided missile applications is also on this company’s 
stand. 

New maintenance and servicing units on show include the 
Vernon static inverters designed to replace the smaller sizes 
of motor alternator sets used for inverting Dc input to ac. These 
units have outputs of 100 VA 400 c.p.s., 250 VA 400 c.p.s., 
250 VA 1,000 c.p.s. and 250 VA at 2.400 c.p.s. In the outside 
display there is also the Houchin Mk. 3 60kVA 400 c.p.s. 
ground power unit. 

A series of Morfax ground service and transport stands for 
the Rolls-Royce Tyne, including a special air freight stand which 
can be accommodated in the freight hold of the Vickers Van- 
guard, can be studied in the outside equipment display. An 
improved hydraulic elevating strip/build platform for the vertical 
assembly of the larger turbine engines is also on display. 

New aircraft and missile equipment is prominent in the 
electrical and electronic fields. Control gear components with 
as few moving parts as possible can be seen on the English 
Electric stand, together with two new 200-v. 400-c.p.s. brushless 
generators, one air cooled and the other oil cooled, developed 
during the past year. 

Smiths Aviation Division is featuring its latest mark— 
S.E.P.5—of autopilot, the Para-Visual Flight director and its 
new-presentation 100,000-ft. servo altimeter, while a lightweight 
helicopter autopilot is displayed by Louis Newmark. The 
Gyrotwin aircraft dynamic reference system based on the Master 
Reference Gyro is featured by S. G. Brown, who are also 
showing for the first time a true north seeking gyro compass 
which is suitable for helicopter application. 

The Sperry stand portrays developments by examples which 
include a cutaway of a British-made Rotorace directional gyro 
which is incorporated in Gyrosyn compasses, a vertical gyro 
for the D.H. 121 instrumentation system and the Sperry Twin 
Gyro Platform, an attitude and directional reference for military 
aircraft. Two new instruments, a transmitting and indicating 
accelerometer for measuring manceuvre, turbulence and heavy 
landing accelerations, and an eight-channel fatigue meter, are 
featured by Mechanisms, Ltd. 

A “first” in airborne communication and navigation equip- 
ment at the show is the Marconi “ Sixty Series.” Comprising the 
AD 160 navigation system, the AD 260 navigation system and 
the AD 360 automatic direction finder, this equipment employs 
sealed module construction and transistors in the majority of 
its units. In the simulator field the Air Trainers Link Division 
of G.P.S. is demonstrating its most interesting four-station 
automatic radio aids unit which has been designed for attachment 
to single seat Link trainers to give them the ability of simulating 
radio navigation aids. 


On the Smiths Aviation Division stand is this photograph of 
the cockpit mock-up of the D.H. Trident with a coaming 
installation of the para-visual director system. The controller 
unit, attitude director and flight compass for the Smith S.E.P.5 
auto-pilot are below. 
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More Accessories 


Than Ever 


(Continued on page 376) 


lll 


This year’s static show contains more than 380 stands 
compared with the previous record of 376. The exhibition 
has grown to include 40 stands in the outside equipment 
display, 13 in the missile park and three in the radar park. 


Photographs copyright “The Aeroplane and Astronautics” 
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More Stands 
in the 


Big Tent 


Photographs copyright 
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LUCAS-ROTAX (AUSTRALIA) PTY., LTD., MELBOURNE AND SYDNEY, AUSTRALIA. 


Maintenance and servicing 
of identical products made by 
Lucas and Rotax, England. 
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RESEARCH 
Lucas and Rotax extensive 
research facilities play 
a great part in the unique 
service offered to the 
aircraft industry. P 
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DESIGN & DEVELOPMENT c 
Lucas and Rotax lead with ‘ 
every new development and, 
with the engine and aircraft 
seams 
manufacturers, lead the world 
MANUFACTURE 
Lucas and Rotax command 
the largest aircraft "s 
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equipment manufacturing a 
resources in Europe. 
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Come and see us at Stands 
93 to 95 and 114 to 116. 
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Report from Farnborough. . . . 


VC10s for 


LL-FREIGHT versions of the standard 

and Super VC10, and associated cargo- 
handling systems, were announced at 
Farnborough this week. In addition, new 
payload and performance figures for a 
still- more - developed passenger-carrying 
Super VC10 were issued and these data are 
included in the table below which provides 
a comparative breakdown of the variants 
in the growing VC10 family. 

Designed both to meet and to develop 
the expected long-haul-cargo traffic expan- 
sion during the middle 1960s, the two 
all-freight VC10s are uncompromised 
minimum-operating-cost load carriers and 
their conception is combined with that of 
an overall terminal handling and loading 
system. The basis of one variant of this 
terminal system is illustrated on the next 
page and is particularly applicable to the 
freighter VC10s which will have nose 
loading. The major part of a pre-palleted 
or containered load will enter the aircraft 
at a point where the nosewheel can be used 
to provide a constant-level support. Freight 
for the underfloor holds will be simul- 
taneously loaded, in containers or other- 
wise, through three hatches. 

The Super VC1O0 freighter, which will 
be powered by developed Rolls-Royce 
Conways each giving approximately 24,000 
Ib. of static thrust, will have a weight- 
limited payload of 106,000 Ib. and a gross 
hold volume of 11,770 cu. ft. When 
making the maximum use of pre-loaded 
containers or pallets—essential requisites for fast turn-rounds 
with big-capacity aircraft—the normal maximum weight payload 
will be between 92,750 Ib. and 97,000 Ib. 

With maximum fuel (160,000 Ib. less 352 Ib. residual), and 
assuming a reserve for two hours, the non-stop range will be 
3,950 naut. miles with a payload of 59,677 Ib. With the same 
reserves a maximum payload can be carried over a range of 
2,260 naut. miles. According to freight density the shorter- 
fuselage standard VC1O0 freighter will have a maximum payload 
of 80,000-90,000 Ib. 

Assuming a realistic contained volume of 75% of the gross 
volume, giving a space-limited payload of 92,400 lb. at an 
average freight density of 10.2 Ib./cu. ft., and a utilization of 
3,000 hr./year, the direct cost of the Super VC10 freighter, to 
the A.T.A. formula, works out at between 5.6 and 6.2 U.S. 
cents per ton/naut. mile over sectors of 1,200 to 2,400 naut. 
miles. 

The freighter’s geometry of wings and rear fuselage is similar 
to that of the passenger-carrying Super VC10, but the forward 
fuselage is shorter than that of the fully developed passenger 
variant (see data box), the nose is hinged and stiffening will be 
introduced into wings and fuselage to absorb the higher design 
loads. All windows, doors and emergency exits which are not 
necessary to a freighter role have been removed and the floors 
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Direct forward loading will be used by the VC10 and Super VC10 freighters 
and this sketch shows the hydraulically operated hinging of the nose aft of the 
flight deck. It is supported in its open position by a pair of hinges with a 


base of approximately five feet. 


of the main and lower compartments have been designed to 
take twin roller tracks, with guides and a latching system for the 
allets. 

. The hinge-point for the hydraulically operated nose section 
is just behind the flight deck, which is a point of low stress so 
that the structural weight penalties have been kept to a 
minimum. The only disadvantage in hinging the nose rather 
than the tail is that concerned with the need for a larger 
quantity of electrical wiring to cross the joint. The practic- 
ability of taking wiring looms around the hinge has already 
been assessed by laboratory work involving 10,000 reversals 
of a test assembly under varying temperature conditions. 

The 16 containers for the main hold are based on pallets 
measuring 10 ft. 3 in. in width and 7 ft. 4 in. in length and 
will have a maximum height of 7 ft. 4 in. They are suitable 
for normal road and rail transport in both the U.K. and the 
U.S.A. Their unloaded weight is 620 lb. each and their average 
loaded weight will be 4,000-5,000 Ib. Special containers have 
also been designed for the underfloor holds other than the lower 
rear compartment, which will take hand-packed freight. These 
a are 3 ft. 8 in. wide, 8 ft. 4 in. long and 3 ft. 9 in. 

igh. 

With nose-loading and the cargo handling system which has 
been developed by Vickers the VC1O will be able to taxi up 


vc1o0 Super VC10 (B.O.A.C.) Super VC10 (dev.) Super VC10 (freighter) 
Dimensions 

Span .. - is as Ma Be e ” ft./in. 140 #0 14 #0 1446 O 14 0 
Overall length ae - és és - es ft./in. 158 10 186 0 196 6 194 3 
Overall height ft./in 39 14 39 6 39 6 399 6 
Gross wing area sq./ft 2,800 2,800 2,800 2,800 
Total cabin length “a be ins me ae ft./in " 4 118 0 129 ~ 121 0 
Interior max. width ad we - én +e in. 140 140 140 140 
Interior max. height mm ia - fe ae in. 90 90 90 93.75 
Main cabin volume wT. cu. ’ " - , _ cane Hy ~4 
Lower hold volume (fwd.) cu. ft \ j 1,5 

Lower hold volume (rear) i in 2 oe CaF 1,350 f 2,000 1,300 1,200 
Max. passengers... ow és ee we oa os 150 212 222 _ 

Weights 

Max. ramp weight .. - és _ sa éa Ib. 301,000 ~ , 362,000 _ 

Max. t.-o. weight .. : we a os = Ib. 299,000 347,000 360,000 373,000 
Max. landing weight oa ja nd én os Ib. 197,500 241,000 245,000 283,000 
Max. zero fuel weight as - ma = Ib. 176,500 219,000 222,000 260,500 
Payload - pee. ve a - os Ib. 38,000 ,000 53,000 106,000 
Fuel (at 8 Ib./Imp.gal.) os dea ‘a pe a Ib. 138,000 150,000 160,000 160,000 
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CREW ENTRANCE DOOR (PORT) TYPE “A CONTAINER 
Win. x ein 


oe “yt a — ss Se, oe | a — Oe 
fei a \t | | | eS ee! pee mt AE” foe ee 


j = , =: 3  — SS 
eyes ott so a ee — = es ; 
, . L Bmw me | . t FREIGHT 
—) : 2S eee nt = \ LOADING DOOR 
ie % Type *B CONTAINER eae | Win. x Wee 
EQUIPMENT & FREIGHT DOOR FREIGHT DOOR (ST’B'D) FREIGHT DOOR AND 
RADIO COMPT (STB'D) 3 in x 6% in 59 in. x 494 in ACCESS TO UPPER HOLD 
+36 in. x Win, WIDE 
A I \ Section views of the VC10 showing the 16 containers in the 
- ws —_ ——— main hold, the 18 smaller containers in the lower rear and 
ee = AN forward holds and the volume available for hand loading in the 
a = — ws aft compartment. Below are general arrangement drawings of 
Nt i TOILET I the developed passenger-carrying Super VC10. 
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to the swinging jetty and to move away under its own power SS 
as soon as the unloading and loading operation has been 4 i 
completed. f 
_ As will be seen in the drawing on this page, the aircraft / 
is taxied to a marked position on the apron and the empty ’ 
jetty is rotated into position with a connecting bridge taking / f 
up the final adjustment of position. When the container train / a 
from the main hold has been run on to the jetty, this is swung F ¢ —T 
back, unloaded, and reloaded with a train of outgoing containers y/ } ' as 
in order according to destination. Meanwhile the containers ile aaa ‘ 
in the two main underfloor compartments are being off-loaded q —— a 
s and replaced with new loaded containers, and the rear hold ee Ee a <i \ 
is reloaded with hand-packed freight. . . C_o \ 
The drawing of the fuselage shows the positions of the X t “Al 
various holds, with 16 “Type A™ containers in the main \ x 
* fe compartment, 12 “ Type B™ containers in the lower forward \ 
Oh ares ee compartment and six similar containers in the lower rear com- \ 
d partment. The volume available for loose freight in the lower Ks 
rear compartment, excluding the space above the hatches, is YN 
425 cu. ft. With the contained volume of 8,832 cu. ft. the \ 
total available volume of the Super VC10, assuming a maximum ——— 


use of containers, is 9,257 cu. ft. by comparison with the gross 

hold volume of 11,770 cu. ft. The total empty weight of the ri 

44 containers is 12,250 Ib. and the maximum payload is thus 

92,750 Ib., allowing a theoretical average freight density of = 
a about 10 Ib./cu. ft.—which is lower than the average density 2 nee so 
rte of cargo which is at present being flown and should permit ; — 

a high weight load factor to be maintained when unlimited ; 
2% traffic is available. 


These drawings show the loading 
sequence with the Vickers’ 
swinging jetty. In (1) the VC10 
has been taxied into position 
to off-load ; in (2) the train of 
arriving containers has been 
moved on to the jetty; in (3) 
the off-loaded containers have 
been moved from the jetty and 
been replaced by onward freight 
in readiness for nose-loading ; 
and in (4) the VC10 is taxi-ing 
away from its apron position. 
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— As a result of the introduction of insulating 

ig material new to this country, we can now 

provide aircraft designers with thermal 

blankets and ducting even more _ highly 
specialised and efficient than ever before. 

Previously, the premier insulant has teen 

the well-known and efficient THERMOFLEX 

RF, which is still available in densities from 


new 


3 Ib. to 12 Ib. per cu. ft. and in any thickness. 


We now have at our command 
Q FELT for use where weight is of prime 

| ad Va Nn Ge importance. 

MIN. K, ideal where space is the paramount 

consideration (as in missile nose cones, for 

instance). 

RIGID THERMOFLEX RF for such applica- 


tions as the lining of combustion chambers, 


Also 
MICROLITE ACOUSTIC FELTS for 
sound insulation. 
Each of these new materials is supreme in its 


field and will give solutions to the space/ 


‘ 
Oy eas Sr ee ees 


weight/efficiency problem hitherto unobtain- 
able. We shall be glad to provide full 
information about them to all designers 


(h eat & SO U nn d) | interested in their possibilities. 


Please write or telephone 


ee 


y wD elaney Gallay LTD 


60.0.0,8 BAA OOK 
Visit us at Farnborough on p 4% VULCAN WORKS, EDGWARE ROAD, 


Stand No. 10—MAIN EXHIBITION reese pire 
Stand No. 9—EQUIPMENT DISPLAY Telephone : GLAdstone 2201 
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Already tn service on the Comet IV and 
specified for the new De Haviliand 121 
aircraft. 


brake 
cooling 
...fan by 
Airscrew 


The new air-cooled brake, designed by the Dunlop 
Rubber Co. Ltd., incorporates a ‘built-in’ AIRSCREW fan 
driven by a fractional h.p. electric motor, located in 
the axle. 

This fan not only cuts down cooling time (thus allowing 
far quicker turn-round*), but also considerably reduces 
tyre bead and hydraulic fluid temperatures. 

Wheel Brake Cooling is only one of many duties under- 
taken by AIRSCREW fans in modern British aircraft. 
When you have a fan problem, you'll get the right 


talk to 


An Airscrew specification means what it says 


* In laboratory tests, ‘Turn-round’ time (after a normal, 
fully-braked stop) was cut from 100 minutes to 13 minutes 


THE AIRSCREW CO. & JICWOOD LTD - WEYBRIDGE - SURREY 


Tel: WEYBRIDGE 2242/7 
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WESTON 


AIRCRAFT INSTRUMENTS 


TEMPERATURES 

PRESSURES 

CONTROL SURFACE POSITIONS 
TURBINE SPEEDS 

ELECTRICAL POWER 
NAVIGATIONAL AIDS 
GROUND TEST SETS 

ICE WARNING SYSTEMS 
RELAYS 


See the latest 
WESTON Instruments 
at the S.B.A.C. display 


STAND No. 92 


SANGAMO WESTON LTD 


ENFIELD - MIDDLESEX 


Sa ; ° 

Enfield - Scottish Factory: Port Glasgow, Renfrewshire, 
Port Glasgow 41151 Branches: London, CHAncery 497! 
Glasgow, Central 6208 - Manchester, Central 7904 
\ T N ie 26867 - Leeds, Leeds 30867 


Newc yne, 

Liverpoo!, Central 0230: Wolverhamoton, Wolverhampton 
*N igh N h 42403 ; Bristcl, Bristol! 

21781: Southampton, Soton 23328 : Birmingham, Midiand 9118. 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: 
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mightier VICTORS 
wie 
keep your peace 


Victor 2s are even more potent versions of the 
sonic Victor 1s in V-bomber service with the 
Royal Air Force—and still the largest aircraft 


to have breached the sound barrier. 


HANDLEY PAGE RADLETT * LONDON READING 
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Report from Farnborough .. . 


The BAC-107 


INCE Hunting Aircraft, Ltd., became a subsidiary company 
of the British Aircraft Corporation, the original Hunting 
107 project has been the subject of joint development by 
Hunting and Vickers-Armstrongs (Aircraft), Ltd. The first full 
release of information on the developed BAC-107 is made this 
week at Farnborough, where a model is on display. Important 
changes which have been made are an increase in fuselage 
diameter to permit five-abreast seating, the adoption of a T-tail, 
and the decision to use small-diameter windows. 

The design philosophy of the BAC-107 calls for a low-first- 
cost jet airliner (less than £500,000) with payload-range capa- 
bilities generally similar to those of the Viscount, Convair 
240-440 and Martin 404. The design is based on a fuselage of 
simple, fail-safe construction accommodating 50-59 passengers 
and a wing designed for a Mach 0.75 cruise. The wing has a 
sweepback of 20° and an aspect ratio of 8; with high lift flaps, 
the max. CL at landing is approximately 2.30. 

Originally, the Hunting 107 was projected with two turbojets. 
The prospect of fitting Bristol Siddeley BS.75 ducted fans com- 
pleted the concept of an inexpensive jet airliner, with a fuel 
consumption per mile flown less than that of the Viscount 
700D, while carrying a similar payload at much higher speed. 


Investigations of alternative BAC-107 designs with higher 
performance have indicated only small reductions in block 
time while compromising the whole concept of an inexpensive, 
simple jet airliner. Direct operating costs of the present design 
are below 1.2 cents/seat mile at 600 st. miles for the all-tourist 
version (A.T.A. method)—the lowest D.O.C. claimed for an 
aeroplane of this class. 

Standard seating arrangement is for 50 passengers four 
abreast at 36-in. pitch, with two windows per seat row. The 
entrance vestibule is at the front, behind the flight deck, and 
a buffet and two toilets are at the rear. Using five-abreast 
seating, up to 59 passengers can be carried. The cabin is 
pressurized to 7 p.s.i. differential. 

The wing employs a tip-to-tip torsion box structure, carrying 
fuel in integral tanks in the port and starboard mainplane. 
The centre-section torsion box passes under the cabin floor, 
and contains the main undercarriage bay, with underfloor 
baggage holds fore and aft. All controls are fully manually 
operated. A pneumatic system, supplied at 1,500 p.s.i. by 
turbo-compressor units using engine-bled air, has been chosen 
for its low weight and safety, and is used for flap, air brake 
and undercarriage operation. 


Li 
m mY? Sweepback: 20 deg. on quarter chord. 
©) \@) os internal cabin dimensions: 
— <a er Length (ex. flight deck): 49 ft. 3 in. 


Ti Max. width: 120 in. 


BAC-107 
Dimensions 


Span: 81 ft. 8 in 

Overall length: 64 ft. 0 in. 
Overall height: 23 ft. 0 in. 
Gross wing area: 825 sq. ft. 


Max. height: 77 in. 

Max. usable floor area (ex. flight deck): 
436 sq. ft 

Max. usable volume (ex. flight deck): 

2,500 cu. fe. 


Accommodation 
Normal first-class: 50 (4 abreast). 
Max. coach: 59 (5 abreast). 
Volume of freight and baggage holds: 330 
cu. ft. (2) 


Powerplants 
Two Bristol Siddeley BS.75 turbofans. 
Take-off power each (1.S.A., s.1.): 7,350 
Ib.s.t 
Thrust reversers optional. 


| 
| Weights and loadings 
| 


Basic operational: 29,000 Ib. 
Total fuel: 17,840 Ib 
Mfrs. max. payload: 12,000 Ib. 


Pa oo — 4 


Max. take-off: 48,500 Ib. 

Max. landing: 46,000 Ib. 

Max. zero fuel: 41,000 Ib. 

Wing loading (max. t-o. wt.): 58.8 Ib./sq. ft. 

Wing loading (max. landing wt.): 55.7 
Ib./sq. ft 

Power loading (max. t-o. wt.): 3.3 Ib./Ib.s.t. 


Performance 

Design cruising speed (1.S.A.): 440 knots 
(ac altitudes above 25,000 ft. and 44,000 
Ib.) 

Approach speed (at max. landing wt.): 110 
knots 

Balanced field length (at max. t-o. wt.): 
Ac LS.A. at sea level: 4,750 fc. 


f a 
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FREIGHT COMPARTMENT 


| TOWET 


ae ee 
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NDERCARRIAGE AY FREIGHT COMPARTMENT 


Landing field length required (max. land- 
ing wt., S.A, at sea level): 5,050 fe. 

Range (take-off to landing), still air, no 
reserves, |.S.A., max. fuel (2,230 imp. 
gal): 2,500 naut. mi. with 2,000 Ib. 
payload 

Range (take-off to landing) still air, no 
reserves, |.S.A., with max. payload: 950 


naut. mi 


The layout plan alongside shows the basic 
BAC-107 arranged for 50 passengers, 
four-abreast. Since the 107 project was 
taken over by British Aircraft Corpora- 
tion, the fuselage diameter has been 
increased to permit five-abreast high- 
density seating. 
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THE AEROPLANE 380 
and ASTRONAUTICS 


The Avro 771 


RECENT market survey, says A. V. 
Roe and Co., Ltd., has shown an 
increasing demand for a short-range twin- 
jet transport. Consequently, various 
design studies which the company has 
made over the past two years or so have been “ firmed up” as 
the Avro 771 project for an aeroplane of this type. A model of 
the 771 is on show on the Hawker Siddeley stand at Farn- 
borough, and preliminary data for the project have now been 
published. 

As the illustrations show, the Avro 771 closely resembles 
the British Aircraft Corporation’s BAC-107 project (see page 
379), which has been under development by the Hunting Aircraft 
design team for several years. Both designs have clearly 
been tailored to meet a similar market and in many obvious 
respects the same formula has been adopted—such as the 
rear-engined layout, T-tail, large fuselage diameter for five- 
abreast seating and small close-pitched cabin windows. 

The most important difference seems to lie in the wing design. 
That of the Avro is more highly swept back (30 degrees com- 
pared with the 107’s 20 degrees) and the published data suggest 
that the wing is aerodynamically more advanced. It has 12% 
chord leading edge flaps over 70% of the span and multi-section 
30%, chord Fowler-type flaps over 64% of the span. These 
high-lift devices obviously contribute to the very good figure 
for CL max. in landing configuration of 2.45—the best claimed 
for any of the rear-engined, clean-wing transports (see THE 
AEROPLANE AND ASTRONAUTICS for Aug. 26). 

The wing thickness-chord ratio tapers from 11% at the root 
to 9% at the tip. Aspect ratio is 7.5. 

The large-diameter fuselage provides for five-abreast seating 
of up to 60 passengers. Various other proposed layouts are for 
42 passengers four abreast at 36-in. pitch, 16 first- and 30 
coach-class passengers or 54 coach-class five-abreast at 34-in. 
pitch. A small galley is located immediately aft the two-crew 
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from 
Farnborough 


flight deck, to starboard opposite the main entry door, and 
toilets can be located as required fore and/or aft of the cabin. 
Under the cabin floor are two baggage holds, fore and aft 
of the wing torsion box. Equipment bays for radio and radar 
and aircraft services are also under the floor along the port 
side. The twin wheels of the main undercarriage legs retract 
into a bay in the centre section. Undercarriage track is 15 ft., 
wheelbase 32.75 ft. and Load Classification Number, 22. 
Using the A.T.A. formula, and assuming a 2,500-hour utiliza- 
tion, Avro’s claim that the 771 has an aircraft/naut. mile cost 
of 88 pence and a passenger/naut. mile cost (60 passengers) of 
1.46 pence. The first cost is expected to be about £450,000. 
No decision has been taken to proceed with construction— 
nor, indeed, does the Avro 771 necessarily represent the Hawker 
Siddeley Group's final thoughts on the short-haul jet. Other 
companies in the Group are understood to have similar projects. 
An important factor in deciding the fate of these projects is 
likely to be the R.A.F.’s choice of an aeroplane of this kind 
as a replacement for its Valetta and Varsity navigation trainers. 


AVRO 771 
Dimensions 


Span: 77 ft. 5 in. 
Overall length: 80 fc. 4 in. 
Overall height: 24 ft. 3 in. 
Gross wing area: 800 sq. ft. 
Sweepback: 30 deg. at quarter chord. 
Internal cabin dimensions: 
Length (ex. flight deck): 44 ft. 4 in. 
Max. width: 119 in 


Max. height: 78 in. 

Max. usable floor area (ex. flight deck): 
413 sq. fe. 

Max. usable volume (ex. flight deck): 
2,460 cu. ft. 


Accommodation 

Normal first-class: 42 (4 abreast, 36-in. 
pitch) 

Typical mixed class: 16/30 (4 and § abreast). 

Max. high density: 60 (5 abreast, 32-in. 
pitch) 

Volume of under-floor freight and baggage 
holds: 310 cu. ft. (2). 


Powerplants 
Two Bristol Siddeley B.S.75 turbofans. 
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Take-off power each (1.S.A., s./.): 7,350 
Ib.s.¢ 

Provision for water injection and thrust 

reversers. 


Weights and Loadings 
ic operational: approx. 29,000 Ib. 
Total fuel: 16,000 Ib 
Mirs. max. payload: 12,000 Ib. 
Max. take-off: 52,000 Ib 
Max. landing: 50,000 ib 
Wing loading (max. t-o. wt.): 65.0 Ib./sq. ft. 
Wing loading (max. landing wt.): 62.5 


ercces Meee 


Balanced field length (at max. t-o. wt.): 
f 


Ac S.A. at sea level: 4,800 fr. 
PANTRY AND 
fi 5S. ‘ ): 
J aa length (1.S.A. s.1., 47,000 Ib.) BAR STORES 
Range (still air, |.S.A.), with max. fuel 
(2,000 imp. gal.): 1,700 naut. mi. 
Range (still air, 1.S.A.), with max. payload: u 
$00 naut, mm. om | 
T 
In the layout drawings, right, a typical 
mixed-class arrangement is shown, TOILET 


with 16 first-class and 30 coach-class 
seats. 
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PASSENGER ENTRANCE 


g 16-1st CLASS SEATS 
AT 36” PITCH 
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COATS 
EMERGENCY EXIT PASSENGER ENTRANCE 


Ib. /sq. ft 
Power loading (max. t-o. wt.): 3.5 Ib./Ib.s.t. 
Performance oe 
Design cruising speed (1.S.A.): 495 knots " ({c. 
(at 25,000 fr.) o ve 4 
Approach speed (at 47,000 Ib. we.): 109 30-COACH CLASS SEATS tojET IS / 
knots CREW ENTRANCE AT 32° PITCH ie 
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and ASTRONAUTICS 


oF REFRASIL Lightweight Aircraft Blankets 


Refrasil is the supreme lightweight high temperature insulating material. 


Refrasil insulating blankets for gas turbine and other insulating applications 
are used by most leading engine makers and aircraft builders. You can see 
these lightweight blankets, in cloth or in made-to-measure stainless steel 
envelopes, as well as other Refrasil products, and Astrasil and special integral 
blankets for aircraft pipework systems (De-Icing, Cabin Heating, etc.) at: 


feng 


STAND 171 FARNBOROUGH SHOW 


THE BRITISH REFRASIL COMPANY LIMITED 


oe Stillington, County Durham, England. Telephone: Stillington 351 


ag A MEMBER OF THE DARLINGTON GROUP OF COMPANIES 
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(Potted biographies on page 382) Cartoons copyright “The Aeroplane and A 
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Pilots in 


382 


the Show 


(Studies by Wren on page 381) 


J. W. Allam.—Deputy chief test pilot, 
Handley Page, Ltd. Born, 1924. Joined 
R.A.F.V.R., 1942. E.T.P.S. course, 1950, 
Boscombe Down, 1951-53 Joined 
Handley Page, 1954.—Victor. 


E. R. Anson.—Test pilot, Blackburn 
Aircraft Ltd. Entered Dartmouth, 1943. 
Served in Korean and Suez operations. 
E.T.P.S. course, 1957 and joined Scimitar 
flight, September, 1959. Loaned to 
Blackburn, 1959.—-NA39, 


P. Baker.—Test pilot, Handley Page, 
Ltd. Born, 1925. Joined R.A.F., 1943. 
E.T.P.S. course, 1953. Boscombe Down. 
1954-56. Tutor at E.T.P.S.. 1957-59, 
Joined Handley Page, 1959.—Victor. 


P. Barlow, D.S.C.—Development test 
pilot at Christchurch, de Havilland Air- 
craft Co., Ltd. Born, 1926. Joined R.N., 
1942. E.T.P.S. course, 1953. Naval Test 
Squadron, Boscombe Down, 1954-57. 
Seconded to de Havilland, 1957. Joined 
company, 1958-—Sea Vixen. 


_R. N. Bates, A.F.C. and = Bar.— 
Squadron Leader, R.A.F. Bomber Com- 
mand Liaison Officer with Handley 
Page. Victor. 


R. P. Beamont, D.S.O. and Bar, O.B.E.. 
D.F.C. and Bar, D.F.C. (U.S.A.).— 
Deputy chief test pilot, British Aircraft 
Corporation. Born, 1920. Joined R.A.F., 
1938. Hawker Aircraft, 1941-42 and 
1943-44. Gloster Aircraft, 1945. Joined 
English Electric as chief test pilot, 1947: 
later, manager flight operations.— 


Lightning F.1. 


A. W. Bedford.—Chief test pilot, 
Hawker Aircraft, Ltd. Born, 1920. Joined 
R.A.F., 1940. O.C, instrument weather 
flight, E.T.P.S., 1949. Tutor at E.T.PS., 
1950, and R.A.E test pilot 1950-51. 
Joined Hawker, 1951.—Hunter 7.66. 


A. Blackman.—Test pilot, A. V. Roe 
and Co., Ltd. Born, 1928. Joined R.A.F.. 
1948. E.T.P.S. course, 1954 and later 
Boscombe Down. Joined Avro 1956. 
Vulcan. 


J. Blair.—Experimental and production 
test pilot, Scottish Aviation, Ltd. Born. 
1916. Joined R.A.F., 1940. Joined 
Scottish Aviation in 1947.—Twin Pioneer. 


R. N. R. Bradley.—Assistant chief test 
pilot, Westland Aircraft, Ltd. Born, 1920. 
Joined R.N., 1941 and served with F.A.A. 
until 1946. Chief test pilot, Helliwells, 
Ltd. Joined Westland, 1950.—Wessex. 


T, W. Brooke-Smith.—Chief test pilot, 
Short Brothers and Harland, Ltd. 
Learnt to fly at 16 and obtained “A” 
and “B™ licences before War. Joined 
A.T.A., 1941. Entered Shorts, 1942, to 
open up Stirling Pilots Pool: became an 
assistant test pilot, and chief test pilot in 
1948. —Short SC.1. 


G. R. Bryce, O.B.E.—-Chief test pilot 
British Aircraft Corporation. Born, 1921. 
Joined R.A.F., 1939 Joined Vickers 
Armstrongs in 1946; chief test pilot, 
1951. Vanguard. 


J. G. Burns.—Test pilot, Blackburn 
Aircraft, Ltd. Born, 1928. Joined R.A.F., 
1945. E.T.P.S. course, 1954 and then 
Boscombe Down. Left R.A.F., 1958, and 
joined Hunting Aircraft, Ltd. Joined 
Blackburn, 1959.—-NA39, 

W. R. Burton.—Test pilot, Handley 
Page, Ltd. Entered RAF. 1938. 


Resigned 1939 to become E.F.T.S. 
instructor. Rejoined R.A.F. at outbreak 
of War. Joined Handley Page in 1948.- 
Dart Herald. 

C. A. Capper.—Chief test pilot, Air- 
speed Division, de Havilland Aircraft 
Co., Ltd. Born, 1923. Joined R.A.F., 
1942. E.T.P.S. course, 1948. Aero Flight 
R.A.E., 1949-52. Joined Bristol Aero- 
plane Co., 1953, and de Havilland later 
same year.—Sea Vixen. 

N. J. Capper.—Flight manager and 
chief test pilot, Scottish Aviation, Ltd. 
Born, 1907. Served in R.A.F., 1929-34 
and 1939-44. Returned to Scottish 
Aviation, 1945.—-Twin Pioneer. 


J. L. Dell.—Deputy chief test pilot, 
English Electric Aviation. Spent 17 years 
in the R.A.F. Gunnery Instructor at 
Central Gunnery School. No. 43 Squad- 
ron, 1949; C.F.E., 1950; posted to the 
Fighter Weapons School as an instructor, 
1954. Fighter Command Liaison Officer 
with English Electric, January, 1957, to 
August, 1959.—Lightning T.4. 

L. de Vigne, A.F.C.—Test pilot, West- 
land Aircraft, Ltd. Born, 1915. Served 
with R.A.F., 1940-51. E.T.P.S. course, 
1947. R.A.E. Farnborough, 1948-52. 
Armstrong Siddeley Motors’ chief test 
pilot, 1952. Joined Westland 1953.— 
Gnome-Whirlwind. 


H. Else.—Senior test pilot, Sir W. G. 
Armstrong Whitworth Aijircraft, Ltd. 
Joined R.A.F. at the age of 20. Served 
in War; later seconded to Boscombe 
Down. Joined A.W.A. as a test pilot in 
1947.— Argosy. 


E. G. Franklin, D.F.C.,  A.F.C., 
A.R.Ae.S.—Chief test pilot, Sir W. G. 
Armstrong Whitworth Aircraft, Ltd. Born 
1920. A.W.A. apprentice. 1937. Joined 
R.A.F.V.R., 1939. Test pilot with 
Handley Page and Boscombe Down, 
1942. E.T.P.S. course, 1944, and test 
flying at Boscombe Down.  Rejoined 
A.W.A., 1945.—Argosy. 


W. R. Gellatly.—Test pilot. Westland 
Aircraft, Ltd. Born. 1920. Joined 
R.N.Z.A.F., 1940. E.T.P.S. course, 1950. 
Helicopter Flight commander, Boscombe 
Down, 1951-54. Joined Fairey Aviation, 
1955: chief helicopter pilot—Reotodyne. 


J. G. Harrison, A.F.C.—Chief test pilot. 
A. V. Roe and Co.. Ltd. Born, 1918. 
Joined R.A.F., 1935: F.T.P.S. course, 
1949. Test pilot. R.A.F., 1950-52. Joined 
Avro, 1954; chief test pilot. 1958. 
Avro 748. 

H. G. Hazelden, D.F.C. and Bar.— 
Chief test pilot, Handley Page. Ltd. Born, 
1915. Joined R.A.F.V.R., 1939. Took 
No. 1 course at E.T.P.S. at Boscombe 
Down. C.O. Heavy Aircraft Test Squad- 
ron, Boscombe Down, 1945. Joined 
Handley Page, 1947; appointed chief test 
pilot same year.—-Dart Herald. 


C. T. D. Hosegood. — Test pilot, West- 
land Aircraft, Ltd. Born, 1921. Joined 
R.N., 1939. Helicopter flying training 
course in U.S.A., 1944. Joined Bristol. 
1948; chief helicopter test pilot. 
Belvedere. 


J. K. Isherwood.—-Production test pilot 
and communications pilot, English Elec- 
tric Aviation, Ltd. Born, 1932. Began 
flying with R.A.F. in 1952. Joined English 
Electric, 1956.—Lightning. 
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J. J. M. JSeffrey.—Test pilot, Westland 
Aircraft, Ltd. Born, 1922. Joined Fleet 
Air Arm, 1940. Helicopter instructors’ 
course in U.S.A., 1944. Joined Saunders 
Roe, 1950.—-Wasp. 


D. M. Knight.—Test pilot, English 
Electric Aviation, Ltd. Born, 1931. Began 
flying with R.A.F., 1949. With No. 603 
(City of Edinburgh) Sqn., R.Aux.A.F., 
1951-54. Joined English Electric, 1953.— 
Lightning. 


M. J. Lithgow, O.B.E.—Deputy chief 
test pilot Vickers-Armstrongs (Aircraft) 
Fleet Air Arm, 1939-45, then joined the 
Supermarine Works of Vickers-Arm- 
strongs.— Vanguard. 


D. Lockspeiser.--Test pilot, Hawker 
Aircraft, Ltd. Born, 1927. Joined 
R.A.F. on Short Service Commission, 
1949. Released to join Hawker Aircraft, 
1955.Hunter F.R.10. 


T. D. Lucy, B.A.—Test pilot, Hawker 
Aircraft, Ltd. Born, 1922. R.A-F., 
1941-46. Joined Hawker Siddeley, 1952: 
became production test pilot, 1953; was 
chief test pilot at Blackpoo!.—-Gloster 
Javelin. 


D. Marthew.—Started gliding in 1948 
at Cambridge University Gliding Club 
Founder member and C.F.I. of the 
R.A.E. Gliding Club.—-Slingsby Swallow. 


R. Martin, D.F.C. and Bar, A.F.C. 
Chief test pilot, Gloster Aircraft Co., Ltd 
Born, 1918. Joined R.A.F., 1937. E.T.P.S 
course, 1945, Flight Commander, S.M.E 
and Aero Flights, R.A.E., 1947-50 
Instructor E.T.P.S., 1950. A.M., 1952-53 
Joined Gloster, 1954.—-Javelin 


B. Masters. — Gliding since 1949 
Assistant C.F.1. at Lasham since 1956. 
Skylark 3. 


H. G. H. Merewether.—-Deputy chiel 
test pilot, Hawker Aircraft, Ltd. Born, 
1924. Fleet Air Arm, 1943-46. Joined 
Hawkers in i954.-Hunter T.66A. 


J. G. P. Morton.——Test pilot, Westland 
Aircraft, Ltd. Born, 1925. Joined R.N., 
1943: Boscombe Down, 1952-54. Joined 
Fairey Aviation, 1955.—Rotodyne. 


P. Murphy.—Test pilot, Handley Page. 
Ltd. Born, 1927. Joined R.A.F., 1945 
Went to  Vickers-Armstrongs, 1951 
Joined Handley Page, 1958. Victor. 


M. Oliver.—Test pilot, Folland Air- 
craft, Ltd. Born, 1922. Joined R.A.F.., 
1939, and R.Aux.A.F., 1947. Joined 
Folland, 1957.—-Gnat Trainer. 


S. B. Oliver.—Chief test pilot, Hunting 
Aircraft, Ltd. Born, 1924. Joined R.A.F., 
1942; transferred to R.N., 1945. E.T.P.S. 
course, 1950. Naval Test Squadron, 
Boscombe Down, 1951-52. Joined 
Hunting Aircraft, 1954.—Jet Provost 4. 


J. R. S. Overbury.—-Test pilot, Hunting 
Aircraft, Ltd. Born, 1925. Joined R.N., 
1943. E.T.P.S. course, 1953. Naval Test 
Squadron, Boscombe Down, 1954-56. 
Joined Saunders-Roe, 1956. Joined 
Hunting Aircraft, 1959.—Jet Provost 4. 


G. R. IL. Parker, D.F.C. and Bar, 
A.F.C., D.S.M.—Experimental test pilot, 
Blackburn Aircraft, Ltd. Born, 1918. 
Joined R.A.F., 1934. Test pilot at R.A.E., 
1945. Joined General Aircraft in 1948. 
NA39. 


H. Phillips.—Test pilot, Westland Air- 
craft, Ltd. Born, 1918. Joined R.N., 
1934. Helicopter flying course, 1949. 
Helicopter test pilot, Boscombe Down, 
1955-58. Joined Saunders-Roe, 1958. 
Skeeter. 


(Continued on page 388) 
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Less than 1 per hour... 


... the new Sperry “Rotorace’’* gyros have a free drift rate of less 
than 1° per hour which provides the extremely accurate directional 
reference required for the new high performance aircraft 

for both military and civil operation. They are now in quantity 
production in the United States, Canada and England 

to meet a rapidly increasing demand. 


, The new C.L.11 ““Gyrosyn’’* compass incorporates a “‘Rotorace” gyro 
to provide a highly accurate gyro-magnetic compass which can 
also be used in the unslaved mode as a free directional gyro 
reference. Monitoring of all ancillary equipment can be 


provided in either mode as required. 


SPERR Y“roTORACE” GYROS 


7 SPERRY GYROSCOPE COMPANY LIMITED 
Great West Road, Brentford, Middlesex 
Telephone ISLeworth 1241 Telex 23800 


*Rotorace and Gyrosyn are Trade Marks of the Sperry-Rand Corporation 
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The D.6 aircraft depicted here was recently delivered to 
Telemark Flyselskap A/S. of Norway, for operation on 
floats, skis and wheels. 


“the D.6 gives us a comfortable journey 
even on rough aerodromes, normal conversa- 
tion is possible in the cabin, and the controls 
are considerably more positive than those of their 
American counterparts."* 


Fatigue-free 
flying 


1 
, 


| 


—— = : “Yes, I like the 180 very much indeed! With its 
“Well done, Auster Aircraft Ltd. You have cer- SSH | high rate of climb plus good cruising speed plus a 
tainly — 2 long time to get —_ to ae -~ —- lower noise level make it, in my estimation, the 
aaa. | 6 EL oe Superlative aanbemeamnall 

“Auster products have always ais well respected for their —$—$—<— comfort 
strength and long-living capabilities, and these major { 
are incorporated in the latest line, so we feel that at long last 
we have British-built aeroplanes covering a range from a 108 b.p. 
2-seater to a 180 h.p. 4-seater that should suit most British 
requirements in the single-engined category."’ 


(Extract from Elstree Flying Club Newsletter.) 


(Extract from letter received from Mr. G. Snarey, 
well-known former test pilot.) 


@ REARSBY AERODROME . LEICESTER "3 ENGLAND 


DISTANCE 


2\0 Safeguarding 


Accuracy 


PERFORMANCE TESTER (TACAN) TYPE 10166 26. . oe 
For the measurement of aircraft T/R performance. “2. 
Developed and Manufactured for the Ministry of Aviation 


dee G. « E. BRADLEY LIMITED . | a 
Electronic Research Engineers and Manufacturers > = 
ELECTRAL HOUSE . NEASDEN LANE 4 LONDON, N.W./0 
Telephone GLADSTONE 0012 Grams. BRADELEC LONDON N.W.1/0 
ie 
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duplicate system lightweight weather radar 


Weather Radar, already mandatory in some areas, will become essential equipment in many 
types of aircraft. A duplicate system is the obvious way to guard against the possibility of 
grounding due to equipment failure. 

Now, aircraft can be fitted with a duplicate system involving a total weight of only 103 lbs— 
yet providing maximum performance and operational efficiency. 

Ekco Lightweight Weather Radar makes this possible by the extensive use of transistors. 
The Ekco duplicate system employs two Transmitter/Receivers, two Indicators, a Scanner 
and Junction Box—and weighs less than competitive single systems! It not only saves space 
and weight but also reduces total power consumption to less than half that required by 
60 kW systems. 


Ekco Lightweight Weather Radar Systems; Automatic VHF/DF Equipment; Airfield 
Approach Aids; Transistorised Inverters. 


As seen at Farnborough 


ELECTRONICS for AVIATION 


EKCO ELECTRONICS LTD » SOUTHEND-ON-SEA + ESSEX + TEL: Southend 49491 
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Col. C.R. Battle Jnr., General Thomas White 
and Col. C. Mathison, who recovered the 
capsule. 


-<«4 
~ 


LETCHWORTH 


IRVIN, 


TELEGRAMS: 


Irvin 
chutes 
make 
history 

again 


TELEPHONE: LETCHWORTH 888& 


HERTFORDSHIRE 


The instrument capsule ejected from the American Discoverer XIII satellite on 
12th August was brought down safely near Hawaii. Its descent after re-entry into 
the atmosphere was controlled by parachutes specially designed and manufactured 
by Irving Air Chute Co. in conjunction with Lockheed Aircraft Co. and 

General Electric Co. 


A week later, on 19th August, the instrument capsule from Discoverer XIV was 
brought down, again by Irvin parachute, and recovered in the air by a 
C-119 aircraft. 


LETCHWORTH, 


IRVING AIR CHUTE OF GREAT BRITAIN LIMITED 
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ENGINE-TEST AREA.—Three test stands here include the one in the foreground which is now used for tests of the com- 


plete Blue Streak and its systems. 


Other photographs of Spadeadam are on page 341. 


Spadeadam on View 


ISITING the Spadeadam Rocket Establishment is very much 

like seeing the Rocketdyne engine test facilities at Santa 
Susana in California and the Atlas launch pads at Cape 
Canaveral put together in one location. The Spadeadam engine- 
test stands have in fact been modelled on those of Rocketdyne 
and the Blue Streak check-out and static-firing facilities there 
have drawn heavily on Atlas experience, as indeed has the Blue 
Streak missile itself. 

Spadeadam is high on the Cumberland Fells 20 miles north-east 
of Carlisle. Its facilities lie within 10,000 acres of remote hills 
and bog land. The establishment was set up solely for the 
development and static test-firing of rocket engines for the 
Blue Streak long-range ballistic missile and for check-out tests 
of the complete missile and all its systems. 

Since 1955 the extensive facilities at Spadeadam have been 
built in an area which was formerly desolate and unused. 
Launch pads have been installed which are identical to those 
built for Blue Streak firings at Woomera. It was intended that 
all Blue Streaks, both development and production missiles. 
should be fully checked out and test-fired at Spadeadam before 
dispatch to their launching sites. 

The establishment is divided into five areas, which are widely 
separated for safety reasons. These are an administrative and 
workshop area, a plant for the production of liquid oxygen, and 
three areas for the static testing of rocket engine components, 
of complete engines and of complete missiles respectively. 

Today most of these test facilities are structurally complete 
and many are in use. But since the cancellation of the Blue 
Streak missile programme last April, no further building work 
or installation of equipment has been done. Nevertheless 
development tests of rocket engines and complete missiles are 
being continued, although at a lower priority than in the past. 

The comprehensiveness of the Spadeadam facilities is very 
impressive. It is not surprising that the latest estimate for the 
cost of completing the establishment approaches £25 million 
more than double the original estimate. Considering the nature 
of the facilities, their wide scope and extensive instrumentation, 
a visitor from the United States would probably consider they 
were a bargain at the price. Novel construction work at such 
a remote and difficult site has inevitably added to the cost of 
building the establishment. 

The Spadeadam project was initiated in 1955; and in 1956 
its construction was begun by the Ministry of Works as agent 
for the Ministry of Supply. The M.o.S. gave the broad require- 
ments, stipulating the number of test stands needed and the 


extent of the safety zone for each. A programme was drawn up 
so that the different facilities would be completed in sequence 
at dates fitting in with the main Blue Streak programme. 

In December, 1956, the main contract for building the 
establishment was given to a consortium of British Oxygen, 
Ltd., and Wimpey, Ltd. There was extensive sub-contracting for 
Specialist services, two of the largest sub-contracts going to 
British Oxygen Engineering, Ltd., for oxygen plant and “ low- 
temperature engineering,” and to Pye, Ltd., for instrumentation. 

Most of the construction work was done between January, 
1957, and January, 1960. The only access to the site was by 
forestry road; services, roads, electricity and water had to be 
laid or brought to the site. High-pressure nitrogen and effluent 
services had also to be provided; extreme care is taken to 
ensure that no kerosene-polluted water is allowed to enter the 
local stream. The peak labour force was about 2,000. 

Engine fitting shops were commissioned in the winter of 
1958-59 and the first test run of a Rolls-Royce rocket engine 
at the site was in mid-1959. 

The establishment is managed on behalf of the Ministry of 
Aviation by Rolls-Royce, who are responsible for overall 
supervision, services and maintenance. Tests on missiles and 
rocket engines are made by de Havilland Propellers and Rolls- 
Royce respectively. The liquid-oxygen plant is operated by 
British Oxygen Gases, Ltd., for the M.o.A. At present the 
total Spadeadam staff employed by the three companies is 
about 600; Rolls-Royce have found work in other areas for 
200 personnel who have become redundant at Spadeadam since 
the Blue Streak cancellation. 

Facilities 

Near the entrance to the establishment are the administration 
area and laboratories, assembly and maintenance workshops 
for the engines and missiles. 

In the engine shops the Rolls-Royce RZ.2 rocket engines 
for Blue Streak are assembled from components received from 
Derby, Barnoldswick, Hucknall and Shrewsbury. Two of these 
liquid-oxygen/kerosene rocket units power each missile. This 
engine, and the earlier RZ.1, were developed by Rolls-Royce; 
they are based on the Rocketdyne S.3 family. Rolls-Royce 
designed the gas generator and turbopump, drawing on Rocket- 
dyne experience 

After assembly engines are tested individually and then as a 
power pack of two engines. No thrust figure is available for 
the RZ.2, but an earlier engine, presumably the RZ.1, develops 
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THE AEROPLANE 
and ASTRONAUTICS 


approximately 135,000 Ib. thrust, so the total thrust available 
for Blue Streak is probably above 270,000 lb. The RZ.1 was 
run at Westcott before the first test-firings at Spadeadam. 

In the de Havilland shop the missiles are given an initial 
check-out after arrival from Hatfield. There are three check- 
out bays, but there was only one missile there during our 
visit. As mentioned in THt AEROPLANE AND ASTRONAUTICS 
for Jne. 10, the missile structure is of welded stainless steel 
sheet, stiffened by external stringers over the kerosene tank and 
guidance bay and nose sections. During transit it must be 
pressurized to maintain structural stiffness or kept under a 
tensile load of 16,000 lb., which is applied by hydraulic jacks. 

Some distance from the administration and workshop area 
is the liquid-oxygen plant. This contains two standard com- 
mercial plants, each capable of producing daily 50 tons of liquid 
oxygen, 60 tons of gaseous nitrogen and 8 tons of liquid 
nitrogen. At present one plant is shut down and the other 
is operated 24 hours a day, seven days a week; its output is 
above the current needs of the establishment and surplus liquid 
oxygen is sold commercially 

A range of facilities is available at the engine component 
test area where sub-assemblies can be calibrated and tested. 
Nine individual concrete test cells are arranged round a central 
blockhouse from which all tests are observed and in which 
all instrumentation readings are recorded. Closed-circuit tele- 
vision and periscopes are used to observe tests. 

Three of the cells are for gas-generator tests; they were used 
at one time but are now “ moth-balled.” There are also two 
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stands for turbopump tests; these are modelled on Rocketdyne 
practice and one was in use during our visit. A pump deveiop- 
MeNt secuoNn was Deng OUlil Wii LWO KA./ Avons tO provide 
SMail POWer—/,VUU D.u.p. ior eaca—ior pump tesis; il remains 
incompiece. 

in a separate building on this site is a high-flow water test 
plant, waica is 99% complete. It couid be used ior flow tests 
on nowmeiers, injectors and regenerativeiy-cooied thrust 
caamoers; (WO pumps Can suppiy eilmer 6,V0U gal.jmin. at 200 
P.S.l. OF 3,UUU Zdi./Mun, al Ovu p.s.l. 1Me warer is recircuiaied. 

Wistances Of up to 1j Miles separate the dinerent lest areas. 
In the engine test area there are four stands. Each is a large 
concrete and steei structure in whicn the engines are mounted 
to fire verticauy down into a wacer-cooied deflector which 
directs the exnaust flame horizontaiiy. During firing 24,00U 
gai.jmin. of water is sprayed into the exhaust bucket. 

Iwo ot tne stands are simuar, One veing Used (Oo test Single 
engines and the otner tor power packs of two engines together. 
Ine third stand 1s being used tor missue system tests, with a 
comp.ete Biue Sireak mounted in it. This was pianned as a 
temporary measure pending compietion of the launch pads at 
the missue test site. But touowing tne Blue Streak canceiiation, 
these are not being compieted, and missile check oul, com- 
pauoility and ground-running tests are being made in this engine 
stand. 

Ine fourth stand, which remains incomplete, is a smaller 
one of concrete construction. It is of more advanced design 
than the others and only half as expensive, although capable 
of the same duty. In this design liquid oxygen and kerosene 
tanks were to be spherical and mounted on the sides rather than 
above the Stand, as in the case of the others. 

There is one control blockhouse with recording instru- 
mentation which is used for all engine test stands. It 1s 600 It. 
from the nearest stand and buit of 2-ft. thick reinforced 
concrete. It has 150 chart-type recording instruments, four 
24-channel oscillographs and, when fully equipped, eight contro] 
consoles. 

Information on up to 100 aspects of engine performance and 
operation can be recorded simultaneously. During firings the 
test stands can be viewed through a periscope and by closed- 
circuit television; firings are also recorded by cine cameras. 

Development tests are made on the single-engine stand. 
Production engines are also tested on this stand for 
performance and so that their thrust can be accurately aligned 
using slides on their swivel gimbals. 

During our visit a test firing was made in the two-engine 
stand. Unfortunately the firing was shut down prematurely 
because fuel-pump pressure did not reach the required value. 
There had been only two premature shut-downs in 30 earlier 
test runs on this stand. 

The third major test area is for complete missiles. This 
has two missile test stands, each with a moving service tower. 
On these stands, which are representative of the launch pads at 
Woomera, it was intended that missiles should be statically 
tested, including firing of their engines. In fact, the stands are 
structurally complete but lack much of their instrumentation, 
and, as already mentioned, missile tests are now being made at 
a stand in the engine test area. For static tests missiles are 
mounted on a launch platform built by Morfax, Ltd., of 
Mitcham, as shown in the special sketches on page 385. 

The two missile stands are fully instrumented and remotely 
controlled from a central blockhouse which is 1,000 ft. from 
each stand. As with engine and component tests, the missile 
tests were to have been controlled from this blockhouse and 
extensive instrumentation was to have been installed to monitor 
and record test results. 

Three launch pads similar to these test stands were to have 
been built at Woomera for development firings of Blue Streak. 
One of these has been completed. 

As a whole, Spadeadam is an impressive and highly 
specialized establishment which depends for its existence on 
the Blue Streak missile. Many of its facilities are in use, all 
could probably have been completed in six months. At present 
it is largely in a state of suspended animation; its fate will be 
decided by the Government decision whether or not Blue Streak 
should be used as a space launcher. 

If this happens the facilities will have a vital part to play. 
But even then they cannot be used to the full, as Spadeadam 
was intended for tests of all production Blue Streaks. These 
would have been built in far greater numbers as missiles than 
will be the case when they are used as satellite vehicles. Never- 
theless, the Spadeadam facilities represent a considerable 
achievement and it is a sobering thought that they are on the 
whole inflexible and unlikely ever to be used to their full 
capacity.—J. R. COWNIE. 


ENGINE TESTS.—Based on Rocketdyne practice, this test 

stand is used for rocket engine firings. The rocket efflux 

is turned through 90° by a watercooled deflector ; during 
a firing a water flow of 24,000 gal./min. is used. 
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THE AEROPLANE 
and ASTRONAUTICS 


Test Facilities 
for 


Blue Streak 


4 2 - 
LINK FRAME 
HINGE-POINT 


Engine (rocket motor) is tested and joined to 
body; then transported to tower. Assemble 
link-frame and guides to slide rocket on to 
release gear. Mount the rocket and suspend 
from winch. Drop drawbridge inspection plat- 
forms. Rotate base to orientate rocket. Clamp 
base and remove guides and link-frame again. 
After checks gantry is removed as 10. All count- 
down procedures can be followed and engine 
run wit'a missile anchored. Rocket efflux passes 
down and along path to precipitate into water- 
pond 11. Control room (12); lines to service- 
mast (13). 


Drawings by J. H. Clark, A.R.Ae.S., 


Copyright “The Aeroplane and Astronautics.” 


DETACHABLE 


GUIDES 


a 
RELEASE 
GEAR 


Key 
.—Test pin to simulate rocker 
anchor pin. 
B.—Water micrometer to check 
close-tolerance levels. 
C.—Double-link actuation for 
holding down claw on pin A. 
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THE AEROPLANE 
and ASTRONAUTICS 


Probes to Mars 


The planet Mars will be favourably placed for the 
launching of probe vehicles towards it this autumn. 


SEPTEMBER 9, 1960 


S. W. Greenwoop, M.Enc., A.M.1I.Mecu.E., 


‘ AN is, and has always been, a space traveller. Every 
Rely second of time that passes carries him 184 miles farther 
ed round the almost circular path that is the Earth’s orbit round 
yes the Sun. 
. Outside the orbit of Earth—at an average distance of just 


over half as far again as that of the Earth from the Sun— 
the planet Mars traces out a similar path at lower speed. 
We are now entering a period during which we are catching 
up with Mars and about to overtake the planet on the inside. 


This period is eminently suitable for launching probes to inter- 
cept Mars in its orbit and it will be surprising if both the 
Soviet Union and the United States do not undertake such 
experiments. 


Fig. 1. Orbits of 
Earth and Mars, and 
alternative transfer 
orbits (from Ref. 3). 


Despite the fact that Mars is a near-neighbour in space, we 
possess little detailed information about it. We know, of course, 
that it is smaller than the Earth with only just over half its 
diameter, and also that it is less dense, having a surface gravity 
of a little over one-third of our planet. That it possesses 
an extensive atmosphere of low density is also well established. 

However, these simple facts are sufficient to indicate that 
Mars would be a favourable objective from the ——— 
point of view. In comparison with Venus, for example, i 
should be easier to enter its atmosphere, to escape from its 
surface, and also to establish satellites around it. 

In two respects, the planet is similar to the Earth. It has 
a rotational period of 24 hr. 37 min., only slightly more than 
our own. The planet's axis of rotation is inclined at an angle 
of 24° to the plane of the orbit, only 4° more than the Earth's. 

Naturally, Mars is cooler than the Earth because it lies 
farther from the Sun. Its surface can usually be observed 
with telescopes although occasional haze and “ cloud ” obscures 
portions of it; and it has a generally ruddy appearance which 
has given it the name of the Red Planet. 

Colour changes on the Martian surface, and the possible 
nature of the surface markings (which it is impossible to resolve 
adequately with telescopes) have been a source of considerable 
oe speculation, particularly in so far as they may involve the 
es existence of life on the planet. There has even been conjecture 
‘ that the planet's two small moons of only a few miles diameter 
may be artificial satellites! However that may be, Mars is 
of considerable interest as a target for astronautical endeavour 
and it is difficult to visualize a single branch of science that 
would not be affected by a study of a world in which conditions 
for life as we know it appear to be so marginal. 


- ~ - . . — 


TAN RECONNAISSANGS ih, & : | 


A.F.R.AE.S., examines the prospects. 


NASA has already outlined the nature of the information it 
intends to obtain from Mars probes (Ref. 1). It will presumably 
be a progressive programme, in which results from each probe 
are carefully analysed before proceeding to the next, more 
ambitious, experiment. 

The Administration has listed the following objectives: 
(1) Atmospheric constituents, pressures and densities, structure, 
changes in transparency, dynamic features. (2) The planetary 
ionosphere (if present). (3) Interaction of energetic particles 
with the planet’s atmosphere and fields. (4) Electric, magnetic 
and gravitational fields. (5) Planet’s structure and surface 
features. (6) Extraterrestrial life (if present). (7) Conditions in 
region of transfer orbit. 

Two probes were launched early last year into orbits lying 
between those of the Earth and Mars. These were the Russian 
Lunik I and the American Pioneer IV. They carried instru- 
mentation for obtaining data on radiation and meteorites during 
flight, and also for obtaining lunar data; but their transmitters 
ceased to function shortly after the Moon was passed. The 
American probe, Pioneer V, now in orbit within the Earth’s 
orbit, transmitted data on flight conditions over more than 
20 million miles with the help of solar batteries. At the time 
of writing no true Martian probe has yet been launched, but 
the capability exists, and the realization is imminent. 
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DISTANCE FROM SUN 
(ASTRONOMICAL UNITS) 

A recent study by M.I.T. reported in THe AEROPLANE AND 
ASTRONAUTICS (Ref. 2) considers the problems of placing a 
10-lb. camera close to Mars in order to obtain a high resolution 
photograph, followed by recovery of the camera on the Earth’s 
surface. In practice, it is unlikely that a single experiment of 
this nature would justify the effort involved, and more varied 
information would be sought from the probe. 

Orbits and Control 

The orbits of Earth and Mars are shown in Fig. 1. The 
ellipticity of the Martian orbit is quite pronounced, and causes 
the distance between the orbits to vary as indicated. In 
addition, the two orbits are inclined to one another at an angle 
of just under two degrees, the line of intersection of the orbital 
planes being the line of nodes. 

This inclination may seem small, but it has an important 
effect on the vehicle velocity requirements for transfer between 
the two planets, and on the journey times. This is because all 
the velocity needed for departure from the ecliptic, the Earth's 
orbital plane, must be provided by the vehicle. 

In the simple two-dimensional case, ignoring the inclination 
of the planetary orbits, the transfer orbits permitting maximum 
distance travelled relative to the Sun are elliptic orbits 
tangential to the Earth’s orbit. These orbits—known as 
Hohmann orbits—are associated with velocity requirements for 
the Earth-Mars region, of the magnitude given in Fig. 2. 

Taking the Earth escape velocity as 6.9 miles/sec., it is seen 


(Continued on page 387) 


MARS PROBE.—Scientists of the Massachusetts Institute of 
Technology examine a model of a self-navigating Mars probe 
which was the subject of a recent feasibility study (see Ref. 2). 
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To 
fetch 
and to carry... 
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BIRTH OF A SUCCESS STORY 


Avro's latest triumph, the 748, represents the climax of intensive 
effort developing a successor to that veteran jack-of-all-trades, 
the DC-3. The Avro 748 is robust, simple and cheap to operate. 
It offers a level of performance and passenger comfort never 
achieved in any similar aircraft. Capable of operating under the 
most difficult conditions to be found in any world market, the 748 
carries payloads of 44 passengers, or 10,990 Ibs. freight. Cruises at 
230 knots high above the weather in smooth, pressurised comfort. 
New minds, new materials and traditional Hawker Siddeley 
experience and know-how have made the Avro 748 possible. 
*.... the cheapest aircraft of its kind on the market’— 

The Aeroplane, Sept. 11, 1959. 


Two Rolls-Royce Dart Engines 


Take-off in 2,520 feet Operates with ease 
Wide track undercarriage from high-altitude 
Low-pressure tyres short and 
High-efficiency flaps unprepared airstrips. 


Fail-safe structure 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1, 
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. ‘ TRIPLE SCORPION an | 

2 . aircraft rocket engine which 
(Amr Foy sesuupnemanae ts provides a source of extra 
’ ai Shue power at all altitudes. 


Cw 
< Cais Designed for sustained firing 


ioe = i and long operational life. 
en ee 


GAZELLE free turbine engine 
(1650 s.h.p.) powers the Westland 


Wessex and the Type 192. 


Now chosen to power the 
twin-engined Wiltshire. 


<7 | ee 
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NAPIER AERO ENGINES 


ae 


ELAND engines designed for 
the Rotodyne are basically the 
standard Eland with an auxiliary 


compressor mounted at the rear. 


ELAND propeller-turbine 


engine for new airliners and 


for the conversion of piston 

engined airliners. The Eland 

which powers the Canadair 

540 and Convair 540, is 

rated at 3,500 e.h.p. and is 

approved by British A.R.B. and 
American F.A.A. In service with the 
R.C.A.F. and Allegheny Airlines U.S.A. 


ELAND engines for the 
Westminster are installed 
horizontally on top of the 
fuselage with a mechanical 
drive to the rotor shaft. 


D. NAPIER & SON LIMITED, LONDON, W3 MEMBER OF THE ENGLISH ELECTRIC GROUP 
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that the velocity requirement for reaching Mars at no time 
exceeds 7.25 miles/sec. This will have a small influence on the 
payload that can be transported. Fig. 2 also shows the distance 
relative to the Sun reached by the two probes already launched 
in this region. 

For return to the neighbourhood of the Earth, it is desirable 
to make the elliptic orbit have a duration which is a suitable 
subdivision of a whole number of years, so that after two or 
more complete revolutions of the Sun it may meet up with the 
Earth again. The 18-month orbit appears particularly attractive 
for this purpose, as it reaches approximately to the limits of the 
Martian orbit. 

The objections to Hohmann orbits are discussed in Ref. 3. 
From the control viewpoint, the acceptable tolerance on launch 
velocity is extremely small—of the order of a few tenths of a 
foot per second. The authors of Ref. 3 express strong prefer- 
ence for a transfer orbit permitting relative insensitivity to errors 
in launch velocity. 

Such a “ preferred ” orbit is compared with a Hohmann orbit 
in Fig. 1. The velocity requirement of 7.3 miles/sec. is higher 
than the Hohmann requirement of 6.9 miles/sec., but the 
advantages justify the increase. The “ preferred” orbit also 
allows for uncertainty in the magnitude of the Astronomical 
Unit. 

Full allewance for the effects of inclination of the planetary 
orbits was made in the preparation of the data given in Fig. 3. 
From this it is possible to compare velocity requirements with 
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adapted from Ref. 3), A: 37,000 ft./sec. (7.01 miles/sec.), B: 
7,500 ft./sec. (7.11 miles/sec.), C : 40,000 ft./sec. (7.58 miles/sec.) 
D : 50,000 ft./sec. (9.48 miles/sec.). 


launch dates for the present propitious period of Mars-probe 
launchings. The region of the diagram of practical interest is 
that lying below the line for a transit time of 200 days. 

It is seen that the launching period available widens as the 
available vehicle velocity increases. Fig. 4 has been plotted from 
Fig. 3 to illustrate this point. The lowest velocity requirement 
occurs at or near Oct. 10, 1960, and launches earlier or later 
than this date involve higher velocities and therefore, for a 
given vehicle, smaller payloads. 

The velocity requirement for a launch in the early part of 
September is about 7.5 miles/sec., and the launching period 
permitted with this capability is about two and a half months, 
running well into November. 

An advantage of high-energy, as opposed to Hohmann, orbits 
is that the distance separating the two planets when the probe 
approaches the target is reduced. The separation for the 
“ preferred” orbit in Fig. 1 is about 1.3 Astronomical Units, 
whereas that for the Hohmann orbit is over 2 Astronomical 
Units. This will ease the data transmission problem for the 
high-energy orbit. 

Several independent studies of the control problem have 
indicated that an approach to about 10,000 miles from Mars 
should be ensured if the probe carries a reliable navigation 
system sighting on the Sun and the star field, and corrections 
are applied early in the flight by a small rocket having a velocity 
capability of a few hundred feet per second. 
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Fig. 4. Dependence of launching period on vehicle performance. 


A fairly sophisticated navigation and control system is 
described in Ref, 2. It is interesting to note that this study uses 
a transfer orbit that is substantially the 18-month orbit travelled 
twice, although the duration of the mission works out at 3.2 years 
rather than 3 years owing to the perturbing effect of a close 
approach to Mars, and other factors. 


Vehicles and Payloads 


Guessing the ability of a nation to launch a given payload 
is an art mastered by few. Developments in structural design 
techniques, propellent performance, and vehicle size can con- 
found the most optimistic prophet. It is a curious phenomenon 
that the astronautical societies of the West have been noticeably 
in error on the conservative side in the past in estimating the 
pace of astronautical progress in general and Russian achieve- 
ments in particular. 

In terms of proved performance, we have Lunik I reaching 
out almost as far as Mars with a payload of 800 lb. Pioneer IV 
journeys almost as far with a payload of 13.5 lb. It must be 
remembered, however, that Pioneer V, travelling within the 
Earth’s orbit under similarly severe conditions, carries a payload 
of nearly 100 Ib. 

Where the velocity requirement is at its lowest, in mid- 
October, the Russians should be able to launch at least half a 
ton to Mars, and the Americans between one hundred and 
several hundred pounds, depending on whether Thor or Atlas 
is used as the booster stage. It is important to realize that 
these payloads are sufficient for preliminary research during 
a close pass. The Russian capability is particularly enviable, 
and is not likely to be matched until Centaur is available, 
possibly in time for the next favourable launch period in just 
over two years’ time. 

Should attempts be made to launch towards Mars in the 
immediate future, the penalty in terms of velocity requirement 
has already been demonstrated in Fig. 4. It may be desirable 
to launch early in the available period in order to gain 
experience on vehicle and payload behaviour that could be 
applied to a second probe launched a little later. For this 
reason, limitation on the size of the first payload may be 
accepted. 

A second reason, not necessarily the less important, is that 
it might be deemed advantageous to launch earlier for 
propaganda purposes. The payloads possible are in the order 
of at least a few hundred pounds for the Russians, and of 
tens of pounds for the Americans, on the basis of proved per- 
formance to date. The extremely comfortable position of the 
Russians in this respect is evident. They should be able to 
launch a fully instrumented and controllable probe, whereas 
the Americans will probably have to be content to explore 
conditions on the journey. 

However, since the Americans “ got wise” to the propaganda 
value of significant achievements in astronautics, it is possible 
that they may make a special effort. Suitable Earth-Mars 
flights will not again be possible until late 1962. The present 
period should see some determined effort to get preliminary 
experience. 
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THE AEROPLANE 
and ASTRONAUTICS 


Gliding Notes 


by Dr. A. E. Slater 


N arrival at Stockholm for the 

Astronautical Congress I was met by 
Olle Berg, taken to his flat, given a 
hearty breakfast by Mrs. Berg and driven 
out to the Stockholm Gliding Club, which 
is in the nearest bit of open country at 
Skarpnick to the south-east, only 5 miles 
from the city centre. The ground has 
three runways and is part of a sports 
area owned by the Stockholm Board of 
Athletics, so that other sports are carried 
on alongside—but I forgot to ask if any- 
one ever changed his sport as a result of 
seeing the gliders pass over. 

A Piper Super Cub does the launch- 
ing at a climbing rate of 5 m./sec. In 
the same hangar with it are two Grunaus 
aoe 22 years old), an Olympia-Meise, a 

oswey 3 bought from Switzerland in 
1946, mushrooms growing on the floor, 
and a Butzweiler road sign as a souvenir 
of the World Championships. A second 
hangar contains two Bergfalke two- 
seaters, a Ka-6, a home-built Fauvel 
AV-36 — wing, and a Meise built by 
a pilot in his kitchen while recovering 
from a Kranich crash nine years ago in 
which he lost a leg. 

The take-off run from Bromma airport 
on the opposite side of the city often 
crosses the gliding field, but restrictions 
are reduced to a minimum by the 
fortunate circumstance that the Director 
of the Air Traffic Bureau of the Ministry 
of Civil Aviation, Mr. Karlsson, is a 
Gold “C” pilot; he was Swedish team 
manager at the 1952 World Champion- 


-- 

lub members are bothered by the 
sea breeze only in April, May and June; 
in July and August they get thermals 
even in east winds off the sea. The best 
cross-country wind is N.N.E., which 
carries them overland away from the 
biggest lakes. Just over Silver “C” 
distance in this direction is the Sédertalje 
Gliding Club. 


Half a year ago, Mr. Berg said, the 
Swedish Government stopped their 
gliding subsidy, but soon afterwards 
renewed it in the form of a 50% con- 
tribution to the total cost of training 
young people of 15 to 21 years. The 
pupil's contribution to the cost of train- 
ing up to the “C” stage is equivalent to 
£15 or £20. But very few continue to 
fly gliders after that; other interests draw 
them away. 

It is some years since gliding formed 
an official part of the Swedish Air Force's 
activities, and in order to keep the single 
——s Air Force gliding school at 
Ljungbyshed going a club had to be 
formed to take over ownership of the 
gliders. Per Axel Persson, the 1948 
World Champion, is chief instructor 


ere. 

Like the Stockholm Club, all Swedish 
gliding clubs are going over from winch- 
launching to training by aero-tow, and 
are acquiring Bergfalkes for dual training. 
Each pupil will have 20 to 25 flights in 
these before doing 10 solos on either a 
Grunau Baby or another Bergfalke, so 
that he will have had eight hours in the 
air before being allowed to try for his 
“C”—a very different routine from the 
old days of solo training when total flying 
time to the “C” stage could be counted 
in minutes. 

* * * 


Consequently a lot of T-2ls, which 
were the most suitable trainers for winch- 
launching, are being disposed of, and 
some have been coming to Great Britain. 
In July Bengt Mikrander and two friends 
looked in on the London Club after 
having towed a T-21 by air all the way 
from Gothenburg to Lympne, with stops 
at Malmé, Kiel, Wilhelmshaven, Hilver- 
sum and Ostend. The original tug broke 
down after the first leg, so they then 
hired a Piper Super Cub from Denmark. 
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Total flying time, 13 hr. 45 min. against 
the wind, was spread over four days. The 
machine had been bought by a new club 
in the Leicester district which has given 
itself the same name as the East Midlands 
Gliding Club already founded by the 
R.A.F. 

The same Swedish party later towed 
another T-21 to Scotland for the new 
—- and West of Scotland Gliding 

u 


Swedish gliding people run a decentra- 
ized contest with annual prizes. Last 
year Olle Berg won the altitude prize for 
three climbs totalling 14,400 metres, 
which means an average of nearly 16,000 
ft. per flight. The distance and speed 
prizes are each for one flight only, but 
there are also prizes for clubs which 
produce the best aggregate of 10 flights 
in each category. Flights in the national 
contest do not count. 


UTTON' BANK'S local = distance 
record was broken twice in August. 
First Chris Riddell made 95 miles to 
Grantham, and then Doug Collinson 
flew his Skylark 2 to Bury St. Edmunds, 
160 miles. So far as I can remember, the 
previous record from the Yorkshire Club 
was 55 miles to Withernsea by John 
Neilan during the 1935 national contest. 
Several high flights in cu-nims were 
made from the Bristol Club on Aug. 7. 
Derek Stowe reached 24,500 ft. in his 
Skylark 2, Bob Perrott made 19,500 ft. 
and earned a second Diamond: Peter 
Collier reached 14,000 ft. and Alwyn 
Sutcliffe, Ted Childs and Tim Bradbury 
13,000 ft. each, the last in an Olympia. 
John Cochrane reached 13,000 ft. the 
previous week-end, and Peter Collier 
made a goal flight of 192 miles north- 
wards to Speeton on the Yorkshire coast 
just beyond Flamborough Head. 


Pilots in the Show . . 


(Continued from page 382) 


D. Piggott.—C.F.I. at Lasham Gliding 
Centre. Ex-C.F.S. Instructor; C.F.I. at 
A.T.C. Gliding Instructors’ School at 
Detling.—Elliotts 460. 


R. Procter.—Deputy C.F.1. of R.A. 
Gliding Club. Started gliding at school 
in 1947; Army Gliding Club, 1951; 
joined R.A.F., 1956.—Elliot Olympia 2b. 


H. W. Rayner.—Test pilot, Handley 
Page, Ltd. Born, 1929. Joined 
Rhodesian Air Training Group, 1948. 
Joined No. 92 Squadron, R.A.F., 1950. 
Brookland Aviation, Northampton, 1954; 
Armstrong Siddeley Motors, Bitteswell, 
1955. Joined Handley Page, 1960.— 
Victor. 


K. M. Reed.—Test pilot, Westland Air- 
craft, Ltd. Born 1921. Joined R.N. 
Helicopter Squadron, 1945. Joined 
Westland Aircraft, 1949. Joined Saunders- 
Roe in 1952; chief helicopter test pilot 
in 1958.—Gnome-Wasp, 

R. N. Rumbelow.—tTest pilot, Hunting 
Aircraft, Ltd. Born, 1930. Joined R.A.F., 
1951. Joined Hunting Aircraft, 1957.— 
Jet Provost 4. 

K. Rutter.—Chief test pilot, Lancashire 
Aircraft Co., Ltd. Was in the Czecho- 


slovakian Air Force; joined Lancashire 
in 1959.—Prospector, 

W. H. Sear.—Chief test pilot, West- 
land Aircraft, Ltd. Born, 1923. Joined 
R.A.F., 1942; transferred to F.A.A., 1945. 
E.T.P.S. course, 1951, and went to 
Boscombe Down. Seconded to Westland, 
1953; chief test pilot in 1955.—West- 


C. W. Simpson.—Test pilot, Sir W. G. 
Armstrong Whitworth Aircraft, Ltd. 
Born, 1924. Joined R.A.F., 1942, trans- 
ferred to R.N. in 1946. Technician with 
Bristol Aero-Engines, 1948-1950. Rejoined 
R.A.F., 1950. Joined A.W.A. 1958 from 
Boscombe Down.—Argosy. 

D. M. S. Simpson.—Test pilot, Hawker 
Aircraft, Ltd. Born, 1927. Joined 
R.A.F. on Short Service Commission, 
1949. Joined Hawker Aircraft, 1954.— 
Hunter F.R.10. 

E. A. Tennant.—Chief test pilot, Fol- 
land Aircraft, Ltd. Born, 1922. Qualified 
as R.A.F. pilot, 1941. E.T.P.S. course; 
Boscombe Down, 1950. Joined Folland, 
1953.—Gnat Trainer. 

G. F. Thornton, D.F.C.—Sales depart- 
ment, de Havilland Aircraft Co., Ltd. 
Born, 1922. Joined de Havilland from 
R.A.F., 1949.—Dove 8. 


E. B. Trubshaw.—Chief test pilot, 
Vickers-Armstrongs (Aircraft), Ltd. Born, 
1924. Joined R.A.F., 1942. Joined 
Vickers-Armstrongs, 1950; deputy chief 
test pilot in 1952.—Vanguard. 


P. Varley.—tTest pilot, Sir W. G. 
Armstrong Whitworth Aijrcraft, Ltd. 
Born, 1924. Joined RAF., 1941. 
E.T.P.S. course, 1950. Later Boscombe 
Down. Joined Gloster, 1955. Joined 
A.W.A., 1958.—Argosy. 


D. J. Whitehead, A.F.C.—Chief test 
pilot, Blackburn Aircraft, Ltd. Born, 
1925. Qualified as pilot in R.A.F., 1945, 
and transferred to R.N. E.T-.P.S. course, 
1954; Naval Test uadron, Boscombe 
Down. Joined Blackburn, 1958.— 
NA.,39. 


P. R. D. Wilson.—Test pilot, Westland 
Aircraft, Ltd. Served with the Regular 
Army, 1939-1952. Helicopter test pilot, 
A.F.E.E. Beaulieu, 1949-52 Joined 
Bristol, 1952.—Belvedere. 


G. Worral.—Chief production _ test 
pilot, Gloster Aircraft Co., Ltd. Born, 
1922. Joined R.A.F., 1940. Left R.A.F., 
1946, and joined Gloster; became test 
pilot in 1950.—Javelin FAW.9. 
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Off to a good start... 


Aircraft can always get off to a good start with the aid of a Murex 
Ground Power Unit. These diesel engine-driven equipments are de- 
signed to supply instant and reliable power for the starting and 
servicing of a wide range of piston, turbo jet and turbo prop aircraft 
and they are used by leading operators and manufacturers throughout 
the world. Special models can be supplied to meet individual require- 
ments, but standard equipments are designed to provide a peak load of 
2,000 amperes for engine starting and a current of 600 amperes con- 
tinuously at 28 volts for servicing and preflight checks. Please write 
for full details. 


GROUND POWER UNITS for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 
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represented a seven inch sphere 
of liquid oxygen, it would be 
equal to 2,500 gaseous litres. 
At 40,000 feet, this would be 
enough to provide a pilot with 
14 hours of breathing. 


Much of the oxygen used in today's aircraft is supplied by 
British Oxygen, together with the special equipment which 
makes breathing possible at high altitudes. This is supported 
by technical advances suchas the practical use of liquid oxygen 
for breathing systems, liquid nitrogen for cooling systems and 


explosion suppression. When compressed, the gas has to be 
contained in strong, heavy cylinders, but in liquid form, it is 
a quarter the weight and a quarter the bulk of its gaseous 
equivalent. British Oxygen are leaders in this new technique 
of liquid oxygen supply in aircraft. 


BRITISH OXYGEN AVIATION SERVICES 


Bridgewater House - Cleveland Row - London, S.W.1 
CO-ORDINATING THE AVIATION ACTIVITIES OF THE BRITISH OXYGEN GROUP OF COMPANIES 


VISIT US AT STANDS NOS. 200, 201 & 202 AT THE S.B.A.C. SHOW 
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Correspondence 


Worth Shouting About 

E have never been so proud to be British than recently 

when my family and I spent our holiday in the Nether- 
lands. The reason for this was the excellent services provided 
by the newly formed British United Airways, and their associ- 
ated company, Air Charter, Ltd. (Channel Air Bridge). It goes 
without saying that car and passenger air services render a 
unique British way of travel, especially so on the longer air 
routes, such as Southend to Rotterdam, which we took. 

I have travelled in the past by car and various other ways 
to the Netherlands, but this holiday, unfortunately behind us, 
gave us everything a traveller requires. 

We started from Maidenhead and arrived in Amsterdam 
in just under five hours, which was due to the efficient way car 
and passengers were handled at Southend and Rotterdam. 
During this time we were able to relax for 69 minutes, during 
the flight. 

The overall travel cost for three passengers and a 12-ft.-long 
car was only a few pounds more than if we had gone from 
London Airport, but then we would not have been able to 
take the car with us—and cars are quite expensive to hire on 
the Continent. 

We were, however, sorry to learn that practically none of 
our Dutch friends knew anything about this excellent service. 
We feel, therefore, that British United Airways could do with 
more advertising in the Netherlands and would, no doubt, reap 
the benefit. 

After buying duty-free cigarettes and various bottles of 
spirits, in the passenger section of the aircraft, we found it 
amusing to ask the steward to put our purchases in our car, 
half an hour out of Southend. 

Britain can be proud of their independent airlines and they 
deserve to go from strength to strength. 


H. J. HoLieMaN. 


Maidenhead. 
Photographs Wanted 


UCKED away in a corner of the Jily-August number of 

Aero France (the official organ of the Aéro Club de France) 
is a paragraph with the title: “ ENvovyEz au MUSEE DE L’AIR 
DES PHoTOS DE MONUMENTS.” It is an appeal to anybody who 
has an aeronautical monument in his neighbourhood to send 
a photograph of it (if possible with the negative) to the museum 
where a collection is being made of such illustrations. 

This is, of course, a typical “task” of the Musée de |’Air 
which exists to preserve every conceivable aspect of French 
aviation. French is, however, the operative word since the 


Musée concentrates on the national scene almost to the 
exclusion of any other aeronautical interests. 
Piccadilly. F.HS. 
G.A.P.A.N.’s Court History 
HE photograph of the Guild of Air Pilots and Air 


Navigators’ Court in session presided over by the Grand 
Master, H.R.H. The Prince Philip, Duke of Edinburgh, K.G., 
may arouse queries in the minds of some of your readers not 
acquainted with the Guild’s history because of the legend's 
references to Grand Master, Master and Past Deputy Master 
without any mention of a present Deputy Master or a Past 
Master (THE AEROPLANE AND ASTRONAUTICS, Jly. 22 last). 

The lack of reference to a Past Master arises from the 
absence in the group of any Past Master present as such. But 
Wg. Cdr. C. A. Pike and J. Lankester Parker are Past Masters, 
but were present by virtue of their current offices as stated 
in your legend 

When the Guild was founded in 1929 it was decided to have 
three senior officers, a Grand Master, a Master, and an annually 
elected Deputy Master. The office of Grand Master was not 
then filled because the fledgling Guild had first to grow its 
wings. Thus, at that time, it was agreed that it must have 
a Master from outside its own ranks to give it added status. 
But to provide for the authority of its own membership the 
office of Deputy Master was filled from the outset by a 
professional member of the Guild. 

The first Master was Air Vice-Marshal Sir Sefton Brancker, 
then Director of Civil Aviation, who had played a great part 
in establishing the Guild. Following his tragic death in the 
R.101 on October 5, 1930 (and that of the first Deputy Master, 
Sqn. Ldr. E. L. Johnston), Capt. the Rt. Hon. F. E. Guest, 
a former Secretary of State for Air, became Master and after 
his death in 1937 the Marquess of Londonderry, K.G., also 
a former Secretary of State for Air, filled the office until his 
death in February, 1949. The Guild was indeed fortunate to 
have the valuable counsel and inspiring leadership of these 
three great figures in British aviation. 
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H.R.H. Edward, Prince of Wales, K.G., had graciously con- 
sented to become the Guild's first Grand Master at a suitable 
time, but with his accession to the Throne as King Edward VIII 
this became impossible of realization 

H.R.H. The Duke of Kent. K.G., became the Guild’s first 
Grand Master in October, 1936. He died in an air crash in 
1942. H.R.H. The Princess Elizabeth graciously accepted the 
Grand Mastership in January, 1947. After Lord Londonderry’s 
death, in accordance with a wish expressed by the Grand 
Master, the Court decided that in the future the Master should 
be appointed annually from the working members of the Guild, 
as in the City Companies. The office of Deputy Master was 
abolished and on Apr. 7, 1949, the Guild’s Court invited 
Gp. Capt. W. N. Cumming, the last installed Deputy Master, 
to be the first working Master. Since that date the list of 
Deputy Masters and Masters has been regarded as the con- 
tinuous line of the most senior officers of the Guild. 

On the accession of Her Majesty Queen Elizabeth II, H.R.H. 
The Duke of Edinburgh graciously consented to be the Guild's 
third Grand Master 

Cadgwith, Cornwall. NORMAN MACMILLAN 

(Past Deputy Master 1934-35, G.A.P.A.N.). 
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Time Flies. At the S.B.A.C. Display, an R.A.F. 
Coastal Command Shackleton is to take off at the 
end of each day’s flying, patro] out over the Atlantic 
and return 22 hours later to land at the beginning of 
the next day’s display. This supports the R.A.F.’s 
claim that they not only give the aircrew chap a good 
pension at retiring age they also see to it that he 
gets older quicker. 


* 
Going, Going, Gong. A company’s pre-Farnborough 
hand-out on the career of one of their test pilots 
ended with this slightly deflating sentence: “ He was 
one of the 19,000 aircrew to be awarded the D.F.C.” 
a 
The Name Game. I've just come across the con- 
ditions which governed B.E.A.’s competition to choose 
a name for their D.H. 121—‘* The name should give 
confidence in the aircraft, rebound to B.E.A.’s credit, 
capture the popular imagination and help sell the 
aircraft in the world’s markets.” Well, of course, on 
those terms there was only one name it could be— 
TRIDENT. Incidentally, I'm looking forward to a 
future Paris Show commentator exhorting us to 
regard the formidable Treedong. 


* 


The Sonz of the Aerial Applicator: “ Coming in on 
a Wing and a Sprayer.” 

x 

Convenience. Parliamentary answer which a 
Minister will one day give when pressed beyond 
endurance: “ It would not be in the public interest to 
say why this information would not be in the public 
interest... .” 

* 

Honourable Payload. After Allegheny have made 
a success of their “ Pay-as-you-board” Eland- 
Convairs, the Japanese are going one better with their 
Viscounts which will soon be delivered to ALL 
NIP-ON AIRWAYS. 


Dig that crazy beat. ..!" 


«Boy ! 


kg AO 


i 
pete Be 
gene! 
s 5 
os mie, 
Pgh Ree 
2. fee 
> Re mS 
“Te aN 
} ae 3 A 
ses 
ea 
pl 389 Fo oe 
| A ae 
‘ ji 
i - 7 ae: 
} 7 ie ( 
: ener ts: 
Bie! met 
ro. 
‘ ae Rs By 
oe Om 
ay 
ae 3 - 7 
; es: 
H = ; a = 
Sh 
fee 
q age ae 
: ae 
‘ 3s oe 
Ss 38 
4 i ao ” Fi 
2 oe 
, nan: 
a, 9 
a es 
- a 
i a 
7 NER 
“fe 
Po . 
eres 
So Se aes 
<a 
ae. 
ee) 
ttt : or 3. 
r= Nae 
Ae Mt Tt 
r - ; Ah 
eee 
” % Be i: 
A ao ME 
oes 
z a 
ees ee 
a oes 
“ae 
ae 
ls0de 
. » We 
ate Ds 
: . wan ee 
re ae 
: ce 
: eee Sipe 
oe 
oe 
RN | 
: ae 28 3 
a ae va 
Be rw. 
ae 
ise 8 
= Be id 
wg 
% Z a : 
ous 
: As 
: ; Pee 
‘ ea! 
S os , 
“edd 
7 eS 
tie 
on haga 
" oe ee 
Pasar 
oe 
7 
arias ae 
<3 Ue 
* a ‘ie 
Tha 
mT 
| 2S Me e 
— ee oe 
Sa : - os a 
’ ~ ’ rie Te? ae 
f eA ‘ork } "| 
Lie t a 
— rf i. aR )y ao, oe 
nee : “ a ee 
} SAA aren 
— se a 
; ed — _s 2) See 
_ hy 
wt Re 
[ » Agi 
vane 
: ; Ag 
| 7 ta 
# ae 
ae 
ee 
es 
ware 
ey 
a. usa 
on ee, 
- as as cy Per 
a 4 ee 5 = oe =a gee <9 re a , iaaeane oa ere | oe 
— = = | — $a - oe oe 
2» Siam eae 7 an 


THE AEROPLANE 
and ASTRONAUTICS 


Industry Record 


390 


Aerial Survey Development 


A new type of aerial camera that can 
photograph an area of 593 sq. miles from 
a height of 50,000 ft. in a single exposure 
on a negative 9 in. square is to be used 
by Fairey Air Surveys, Ltd., for the 
aerial photography of 26,000 sq. miles of 
British Guiana. A Wild RC-9 super- 
wide-angle camera, it is of Swiss design 
and manufacture; its lens has a focal 
length of 3.5 in. 

In British Guiana the flying height will 
be 15,000 ft. and at that altitude a single 
exposure will cover 53 sq. miles com- 
pared with the 18 sq. miles covered by a 
standard camera at the same height. The 
RC-9's large coverage will also be par- 
ticularly useful in British Guiana, where 
weather conditions are appalling and 
opportunities for aerial photography 
none too frequent. 

Because of the 
and low cloud, 


revailing mist, rain 
ive radio reporting 


stations are being set up in the interior 
of the country. They will report several 


Aerlinte Eireann Boeing 
720s expected in service 
late this year are to be 
equipped with the Beaufort 
26V reversible liferaft. A 
26 seater, it meets both 
A.R.B. and F.A.A. require- 
ments. 


times a day direct to the aircraft in flight 
so that immediate advantage may be 
taken of any local patches of good 
weather that the radio operator may have 
found. 

This is the third consecutive year that 
Fairey Air Surveys has received a major 
contract for aerial photography in British 
Guiana. The aircraft assigned to work 
is a specially equipped DC-3, fitted with 
long-range fuel tanks. 


Swissair is now using Auto 
Diesels turbine starters for 
its DC-8s at Ziirich and 
Geneva airports. They are 


mounted on Ford vans; in 
the front of the van is the 
hose connection 

aircraft. 


to the 
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Change of Name 


The name of the company marketing 
Ampex magnetic tape recording equip- 
ment in the United Kingdom has been 
changed from Redwood City Engineering. 
Ltd., to Ampex Great Britain, Ltd. The 
company will continue to perform the 
sales, service and liaison function pre- 
viously undertaken by Redwood City 
Engineering, Ltd. A subsidiary of Ampex 
International S.A., Fribourg, Switzerland, 
its offices are at Arkwright Road, 
Reading, Berks. 


Publications Received 


Village of Stars. Carrying an untried 
nuclear weapon, an R.A.F. bomber is sent 
on patrol during an international crisis; 
when war is averted, the bomb cannot be 
defused. The plight of the bomber and its 
crew forms the climax to this exciting novel 

@ With its authentic background of life on a 
Page ye station. By Paul Stanton, 208 
54 in, by 8 in. Michael Joseph, Ltd. 

Price 12s. 6d. 
The Driving Test Fully Explained. Sixth 
edition of an established guide published in 
F. S. 


association with The Motor. By 
Hollidge. 136 pp., 4} in. x 74 in.  Illus- 
trated. Temple Press Limited, 6s. 6d. 


Aviation Calendar 
Sept. 9 

Cc International Rally organized by the 

Popular Flying Association; until Sept. 12. 


Sept. 10 
Cardiff (Rhoose) Airport.—At Home organized 
by the Glamorgan Flying Club; until Sept. 11. 
Sept. 12 
Zurich.—-International Congress 
Sciences; until Sept 


of Aeronautical 


Sept. 14 
London.-Ultra Anniversary lecture. “* The Evo- 
lution of Instrumentation.” by Prof. A. Porter, 
in the Recital Room, Royal Festival Hall. 


6 
Institute of Transport Week-end Course 


Oxford. 
at New College; until Sept. 19 
Sept. 17 
Battle of Britain “At Home" day. Twenty-five 


Stations are open to the public 
Norton Air Show. 
Sept. 18 
Boston, Lincs.Battle of Britain Sunday. 

Sept. 25 

Dunstable Downs... National Acrobatic Contest 

organized by the London Gliding Club, at 11.00 hrs 
Sept. 27 

The Institution of Mechanical Engineers 

until Sept. 28. 


RAF 
Sheff 


London. 
Symposium on Automatic Control; 
Sept. 28 


London..-Society of Environmental Engineers 


lecture, “ The Development and Testing of Small 
Electronic Cemponents.” at Imperial College, 
S.W.7. at 18.00 hrs 

Loadoa.-—Northampton College of Advanced 


Technology start of 1960-61 session of post-graduate 
lectures in Aeronautical Engineering, at the College. 
St. John Street. E.C.1. Full details can be obtained 
from the College 
Oct. 3 

Istanbal..-AGARD 16th meeting of the Aero 
Space Panel; until Oct. 8 

Istanbul. AGARD 4th Avionics Panel 
* Radio ee 


Sympo- 
sium on until Oct. 9. 
Istanbal. Tenth AGARD General Assembly: 
until Oct. 


New Companies 


NORFOLK GLIDING CLUB, LTD. (662,834).— 
Reg. Aug. 4 as a company limited by guarantee 
without share capital. Original number of members 
is 20 each liable for £5 in event of winding up. The 
management is vested in a council the first members 
of which are: Dr. R. Tringham, 182 Thunder Lane. 
Thorpe, Norwich; John T. Wilkins, 93 Taverham 
Road, Taverham. nr. Norwich; David G. Taylor, 
P. A. Crabtree and E. A. Cunningham Sols. 
Hill and Perks, Norwich. Reg. off.: 36 Prince of 
Wales Road, Norwich. 

PREMIER AIR LINES, LTD. (667.038).—Private 
co. Reg. Aug. 8. Cap. £5,000 in £1 shs. Agrec- 
ment with Continental Air Transport. Ltd., and 
Premier Travel, Ltd., for the acquisition of the 
business of operators of and agents for air services 
carried on by them at Cambridge, etc. Directors: 
Edward A. Lainson, 24 Panton Street, Cambridge; 
Ian J. Maclean. 1 Coach House Buildings. St 
Saviour, Jersey, C.1.; Frank N. Matthews, 24 Milton 
Road, Cambridge; Mrs. Martha M. Maclean, 64 
Whitehouse Road, Eastwood, Essex. Sec.: R. C. H. 
Dodkin. Sols.: Partridge and Wilson, Bury St. 
Edmunds. Reg. off.: 15 Market Hill. Cambridge. 

AIRCRAFT DISTRIBUTORS, LTD. (667,319).— 
Private co. Reg. Aug. 11. Cap. £1,000 in £1 shs. 
Importers and exporters of and agents for and 
dealers in aircraft, engines and accessories. Sols.: 
McKenna and Co.. 10 Whitehall, S.W.1 

STANLEY NEILL AND PARTNERS, LTD. 
(667 .393).—Private co. Reg. Avg. Il. Cap. £100 
in £1 shs. Consultants, advisers. patentees manu- 
facturers of and dealers in machines or apparatus 
designed for acrial transit, guided missiles, acro- 
planes. etc. Directors: Stanicy F. M. Neill and 
Jean C. Neill, both of Hyde House, Darkes Lare. 
Potters Bar. Middlesex. Sec.: Jean C. Neill. Sols 
Blacket Gill and Prior, W.C.1. Reg. off.: 9 Staple 
Inn, Holborn, W.C.1 

POPULAR AVIATION REVIEW CO., LTD. 
(667 ,502).—Private co. Reg. Aug. 11. Cap. £3.000 
in £1 shs. Publishers. Directors: Michael J. Conry 
and Margaret N. Conry both of High Bank. Ide 
Hill, Oxted, Surrey Sec.: Margaret N. Conry 
Reg. off.: 1 Leadenhall Street, E.C3 

AGRIAIR, LTD. (667,682). Private co Reg 
Aug 15. Cap. £400 in £1 shs. Agricultural and 
acrial photographers. Directors: Gerhardus Greeff 


and Craig R. Woods, both of 31 Philbeach Gardens 
S.W.5. Jon N. Panos, 30 Philbeach Gardens, 
S.W.S. Sec.: C. R. Woods Reg. off.: Luton 
Flying Club, Luton Airport, Bedford 

ROTAX-GARRETT, LTD. (668,161).—Private 
co. Reg. Aug. 19. Cap. £100.000 in £1 shs 
Designers and manufacturers of and dealers in 
electrical, electronic, electro-mechanical, mechanical. 
hydraulic and pneumatic equipment for aircraft and 
missiles. Directors: M. Luby, E. R. Legg. R. H 
Woodall, B. S. Clark, E. A. Bellande and T. W 
von der Nuell. Sols.: Evershed and Tomkinson. 
Birmingham, 8 


Personal Notices 


BIRTHS 
Badeni.—On Aug. 22, at Westbourne Avenue 
Maternity Home, Hull, to June (née Wilson), wife 
of Sqn. Ldr. Jan Badeni—a daughter. 


Curry.—On Aug. 24, at Dundee Royal Infirmary, 
to Janice (née Parr), wife of Fit. Lt. A. C. Curry 
a SOR, 


Elsegood.—-On Aug. 18, at 
Hospital, to Bridget, 
Elsegood—a daughter 

Petts.—On Aug. 27, at R.A.F. Hospital, Akrotiri, 
Cyprus, to Margaret (née Brasher), wife of Fig. Off 
N. R. Petts—a daughter. 


Moreton-in-Marsh 
wife of Fi. Lt. W. W 


Petts.—On Aug. 24, at R.A.F. Hospital, Akrotiri, 
Cyprus, to Ruth, wife of Flt. Lt. J. E. Petts—a 
daughter 

Russell.—On Aug. 27, at R.A.F. Hospital, Nocton 
Hall, Lincoln, to Diana (née James), wife of 
Sqn. Ldr. L. J. Russell—a daughter. 

DEATHS 

Bailey.—On Aug. 29. at Cape Town, the Hon. 
Lady Mary Bailey, D.B.E. 

Brushwood.—On Aug. 20, We. Cdr. Horace 
Edgar Brushwood, 0.B.E., R.A.F. (Retd.). 

Finch.—On Aug. 19, Gp. Capt. E. S. Finch. 

Rook.—On Aug. 26, A.V.M. Sr Alan Filmer 
Rook, K.B.E., C.B., M.R.C.S., F.R.C_P., D.P.H 
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THE AEROPLANE 
and ASTRONAUTICS 


ENGINEERING ADVANCE 
BY BRISTOL SIDDELEY 


The new Bristol Siddeley BS 53 high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. Because the BS 53 can be fitted 
with movable nozzles evenly disposed around the centre 
of gravity which give directional control to its total 
thrust, this remarkably versatile engine provides the 
airframe designer with a single power source for all 
conditions of flight. 


VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 


a 


High cold-flow ratio gives high thrust for low weight, low 
fuel consumption and low noise level. 

Conventional installation. Operational simplicity. Inde- 
pendent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 

The Bristol Siddeley BS 53 has already been selected 
for the Hawker P 1127 VTOL light strike fighter and is 
supported by the Mutual Weapons Development Pro- 
gramme for NATO. 


BRISTOL SIDDELEY ENGINES LIMITED 
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HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED | 


17 


WE HAVE OVERHAULED 


MORE THAN 77 DIFFERENT 
TYPES OF AIRCRAFT 


WE OVERHAUL AIRCRAFT ENGINES AND 
ACCESSORIES FOR 17 DIFFERENT COUNTRIES 


WE SERVE MORE THAN ff DIFFERENT INTERNATIONAL 
AIRLINES IN HONG KONG 


WE ARE AT YOUR SERVICE 


HONG KONG AIRCRAFT ENGINEERING COMPANY LIMITED 


KAI TAK AIRPORT, HONG KONG 
Telegrams: AIRENG. Telephone: 82020! 


European Agents: KILLICK MARTIN & CO. LTD., 2) MARK LANE, LONDON, E.C.3. Telephone: MIN 3100. Telex: 28424 


Electroforms of 

Micrograin nickel on the 

leading edges of aircraft propellers 

and helicopter rotors protect the delicate 

de-icer elements against rupture due to impact 

with rain and hail in flight or with stones during 

landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/SI! 

say, ‘We consider that having taken into account the aircraft forward speed the outboard 

section of the blade should be protected by a metallic coating. Extensive testing has 

indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 

bonded onto the heater mat”. if your problem is DAMAGE, the solution is MICROGRAIN. 

METACHEMICAL PROCESSES LIMITED 

41/43, Gatwick Road . Crawley ° Sussex Telephone : CRAWLEY 25241 /3 
Associated Company, SIFCO METACHEMICAL INC. 

935 EAST 63rd STREET , CLEVELAND 3 ‘ OHIO ’ U.S.A. 
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SBAC 
See us on 
Stand No. 276 


If we were asked for a paint 
process for this project, we would 
recommend from our extensive 
range DOCKERLIGHT 100 
PROCESS (D.T.D. 900/4494)— 
maximum protection—minimum 
weight. It’s the finish that 
counts in the end! 


DOCKERS’ AIRCRAFT MATERIALS 


DOCKER BROTHERS - LADYWOOD - BIRMINGHAM 16 - EDGbaston 4111 
OVERSEAS REPRESENTATION THROUGHOUT THE WORLD 
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GALLEY 
EQUIPMENT 


Weal, Tray Boned, 


Bar Boxed 


anda Lywupoment Boxed 


oro rigid than Sheet Mefay 
é 


TYPE | MEAL BOX 


Designed to take 6 or 8 trays 
of 11” width and to fita galley 
installation measuring 


11” x 17%" x 18%’. 
and Sons tI.td. Constructed from MALLITE 
130 HACKNEY ROAD *>LONDON -€E.2 EGB.4. which has given many 


years of service as an aircraft 
Telephone (Technical Sales) Crayford 26244 Telegrams ‘Almoner’ London floor taking direct seat loads. 


MANUFACTURERS OF PLYWOOD - ARMOURPLY - PANELS AND AIRCRAFT LAMINATES 


PRECISION 
SPIRAL BEVEL GEARS 


FOR HELICOPTER DRIVES 
Stand 232 Spiral bevel gears are essentially the job for the specialist. Pre- 


y ie A C cision gears for helicopter and aero-engine drives, and for 
a applications such as flying controls, mean gears by E.N.V. 


se ene 
Exhibition The example shown is the main rotor drive for the Westland 


Wessex helicopter. Wheel diameter is 18.9”, shaft angle is 
127°46' necessitating a concave wheel. Spiral bevel teeth of 
both wheel and pinion are case-hardened and profile-ground 


SIA a . to provide the greatest possible accuracy and localised tooth 


* 


contact, which is developed to suit the application. 


ey iit 


E.N.V. precision spiral bevel gears are used in all British and 
many Continental shaft-driven helicopters. 


Nag FOR GEARS 


E.N.V. Engineering Co. Ltd. 
Hythe Road, Willesden, London, N.W.10 
Tel: LADbroke 3622 
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960 


os 


and what =" 


‘BAC. EXHIBITION 1 


S 


are Western's extensive sub-contract 
facilities where we manufacture electric motors 


to complete aircraft fuselages. 
These are far too large to demonstrate but come 


to stand 217 and talk to us about it. 


WESTERN 


= 


MANUFACTURING (READING) LTD. 


WESTERN MANUFACTURING (READING) LTD., THE AERODROME, READING, BERKSHIRE. TELEPHONE: SONNING 2261 TELEGRAMS: ‘HAWK’, READING 
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THE AEROPLANE 
and ASTRONAUTICS 


SEPTEMBER 9, 1960 


3 STAGE Air or Nitrogen 
COMPRESSOR SETS 


These self-contained units have a displacement of 
9.8 cu. ft. per minute at working pressures up to 
a maximum of 8,000 Ib/sq. inch. 
Supplied for ground servicing the hydraulic 
equipment or servo mechanism on the 
following aircraft :— Bristol Britannia, 
Vickers Viscount, Fokker Friendship, 
Military Aircraft (S.R. 53, Gloster Javelin 
‘ and Hawker Hunter) and Guided Missiles. 
: In addition they are used for a wide 
variety of industrial applications. 


Please write for Leaflet No. 19 
giving full details. 


WILLIAMS & JAMES encineers) LIMITED 
GLOUCESTER - ENGLAND e 


TELEPHONE GLOUCESTER 2402).2.) TELEGRAMS & CABLES “COMPRESSOR GLOUCESTER” 


famous 


for STOL 


DORNIER 


FRIEDRICHSHAFEN-MUNCHEN 
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GABRIEL DE LA LANELLE—1863 


The steam-powered helicopter designed by Gabriel De La Lanelle in 1863 never 
progressed beyond this charming G.A. drawing. Jet propulsion anticipated— 
but no marks for blade design. 


BUT FOR THE 


LATEST 


DEVELOPMENTS IN HELICOPTER AND HOVERCRAFT 
ROTOR BLADES CONSULT — 


HORDERN-RIGHMOND Ltd. 


Stand No. 9/ BRISTOL ROAD GLOUCESTER 
Farnborough Exhibition 


(Sole Agents for Bell and Agusta-Bell Helicopters) 
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: MANUFACTURERS OF 
M4 ALUMINIUM and BRASS 
PLUGS and SOCKETS 
Y — 
| _ 
7 ] j J y 
Y Y Y Y 
Y Y Y Y 
eS Y Y yy Y 
aur Y Y Y Y 
: fi ] 7. C & BNC RANGE OF CO-AXIAL CONNECTORS 
ae Yj UY ole licencees in the U.K. for 
: 7 7 “genebenie sennateien CONNECTORS 
Y Y THE AIRCRAFT AND ELECTRICAL DIVISION OF 
U Y (S°B SMART & BROWN (Machine Tools) LTD. 
MMMM doom cca Mantas of a GAS PUMPCATION 4 CHEMICAL CHOU OF COMPAS 
e TRIPOD JACK — —s 
with individual Power ae Daneel 
teases <SK\H> == 
form Aircraft jacking 
Sets. Pytaukie 
Be ™ | Service and Salvage Equipment 
abet Skyhi Limited manufacture a Complete Range —“— ~ iy 
r oh of Tripod, Quadrupod and Wheel Change Jacks WHEEL CHANGE 
ee from 2 to 75 Tons capacity and in addition, a range JACK 
of Aircraft Skates specially designed for moving Capable of lifting the Bogie 
ne Fe eee Tens capeciy enon scat, eae presen service 
Be able 3s ba quick Precnnlig p Be Pe aircraft. Poros A 


aR 


FARNBOROUGH AIR DISPLAY 
* See us on STAND 169 


or Write for Illustrated Booklet to: 
SKYHI LIMITED 
Pulsometer House 


20-26, LAMB’S CONDUIT ST., LONDON, W.C.i 
Telephone HOLborn 1402 
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THE AEROPLANE 
and ASTRONAUTICS 


from 
Strips 

like 

this__.._.. 


the 
S.T.0.L. 


30 PASSENGERS 


(6 
LNG 


Designed and built by 


DE HAVILLAND AIRCRAFT OF CANADA 


DOWNSVIEW WESTERN SALES AND SERVICE s EDMONTON, ALTA, ONTARIO 


PACIFIC SALES AND SERVICE : VANCOUVER, 8.C. 
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Designed for use in Aircraft 


in collaboration with the S.B.A.C. 


THE ROSE AIRCRAFT SERIES of rod ends has 
been specially designed for aircraft use and 
the S.B.A.C. has allotted to the series A.G.S. 
numbers. 


THE principle of the rod ends is a hardened and 
ground steel ball oscillating in a housing of 
high tensile steel, heat treated. The head of 
the housing is ground internally. 


THIS series is available with internal or external 
threads, from No. 6 U.N.C. to 3” U.N.F., in 
a comprehensive range. 


FREE catalogues giving full dimensional details of 
this series and the extensive range of HEIM 
UNIBAL and ROSE spherical bearings and 
rod ends are available on application to the 

manufacturers. 


ROSE BROTHERS (Gainsborough) LTD. 


BEARINGS DIVISION + GAINSBOROUGH - LINCS. 
TELEX: 5641 


TELEPHONE: GAINSBOROUGH 2231 (8 LINES). 


Auxiliary power 
for the R.A.F. 


Rover auxiliary gas turbine engines, designed to provide 
compressed air for main engine starting and electrical and 
hydraulic power for essential flight services, are already 
in operational] use with the r.a.F.’s Vulcan bomber, 

one of Britain’s front-line defence aircraft and are also in 
production for the A.W.660 transport aircraft. These 
Rover engines are compact, light, self-contained and 

give reliable push-button starting at all altitudes from 

0 to 45,000 ft. and at temperatures from -26°C to + 50°C. 
Rover, whose experience in the design of light-weight 
turbomachinery extends back nearly 20 years, invite 
your enquiries on both civil and military applications 

of the 18/60. 


Ve 
aie 


sey 


The Rover 18/60 auxiliary 
Gas Turbine Engine 


ROVER GAS TURBINES LIMITED 


ROVER GAS TURBINES LIMITED SOLIHULL WARWICKSHIRE ENGLAND TELEPHONE SHELDON 4242 TELEGRAMS ‘“‘ROVERTURBO”’ SOLIHULL 
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Aircratt 
Electrical Equipment 


Photograph by Courtesy of ‘Flight’ 


Associated Electrical industries Limited 


Aircraft Equipment Group 
COVENTRY, ENGLAND 


COMBINING THE AIRCRAFT EQUIPMENT INTERESTS OF 
S.B.A.C. EXHIBITION—VISIT STAND NO. 196 Assi9 
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Guided 
Weapon 
Instruments 
Poe som Yometacty sot MB BS and 

has four changeover wiping contacts Aircraft 
Relays 


rated at 15 amps, 30v. D.C. or 200v 
400 cycles 

This new type satisfies a long-felt need 
in that it features silver contacts hermeti- 
cally sealed in a separate compartment 
from the energising coil, ensuring 
sustained reliability and trouble-free 
operation. Fully operational at an 
acceleration level of 15g applied in any 
direction. Will withstand accelerations 
of 25g in any direction 

Ambient temperature range :— 60°C. to 
+ 100°C 

Altitude ; 60,000 feet. 

Dimensions 3” « 3” « 2%". 

Weight ; .78 Ib. 


DOUBLE AXIS INCIDENCE 
HEAD (VOLTAGE OUTPUT) 


ANGULAR ACCELEROMETER 
TYPE GW.12 


Ranges available from 410 to + 1,000 
Radecs. Capacity output—Pattern Bl, 
Inductance output—Pattern B2. 


NEW RELAY TYPE 20B 


Modern replacement for “S" and 
“10B™ series. Improved performance 
with wiping contacts. Ratings up to 
10 amps. 4 pole changeover, or up to 
25 amps. 2 pole changeover. Accommo- 
dates two compression tags per terminal 
and is suitable for operation up to 
60,000 ft. 


CLIMATIC SEALED RELAY 
WITH WIPING CONTACTS, 4 
POLE CHANGEOVER (10B Series) 


Rating 0-6 amps. Suitable for operation 
up to 60,000 ft. Bases available for two 
compression tags per terminal. Installed 
in Comet 4 aircraft. 


Write for illustrated brochure 
and full details on these 
Hendrey products 


Hendrey Relays 


HENDREY RELAYS LTD., BATH ROAD, 
Tel. : Burnham 609/611 


Manufacturing Electrical Engineers, Control and Laboratory 
Apparatus. On Admiralty, Principal Ministries and Post Office 


THE AIRCRAFT PACKERS 


SEPTEMBER 9, 1960 


and SHIPPERS 
FOR OVER 30 YEARS we have 


specialised in aircraft packing and there is no 
substitute for experience. 

Our extensive premises at Chiswick embody 
modern handling methods and facilities for 
grouping, and have long been a focal point for 
the shipment of aircraft and ancillary equipment 
for the Industry. Ground equipment, power 
plants, tugs, trollies, radomes, canopies, fire- 
fighting appliances, parachutes, instruments and 
radio equipment emanating from al! the principal 
manufacturers throughout the country are 
routed so that the well-proved service of R. & J. 
Park Ltd. can pack and ship to all parts of the 
world. 


R.&J. PARK LTD 


EXPORT PACKERS — 
of EXPERIENCE 


istered Office 
and Packing Works: 
DOMINION HOUSE, THAMES ROAD, 
LONDON, W.4. 


Telephone : Cables : 
Chiswick 7761. “ Parkdomin, Chisk"’. 


APPROVED A.1.D., 1.F.V., 1.E.M.E., €.1.A., ADMIRALTY 


Lists. A.I.D and A.R.B. approved. 


WARD, BROOKE 


& CO. LTD. 
HIGH WYCOMBE, BUCKS 


Tel.: High Wycombe 4531 
* 

Sole Manufacturers & Licensees 
‘“VICKERSTRIP”’ TERMINAL BLOCKS 
e 
Details of the above and the 
following gladly sent on request 
+ 
HIGH TEMPERATURE TERMINAL BLOCKS 
FLEXIBLE NYLON DUCTING - RADAR 
VISORS - ADJUSTABLE PIPE CLAMPS 
AND STRAPPINGS - CABLE MARKERS 
IDENT TABS - ETC., ETC. 


* 
S.B.A.C. SHOW — STAND 207 
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Wingshape Regardless 


bs 


| 
i 
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oe 
: 
Pe snil 


_, THE CHALLENGE TO FUEL SYSTEM ENGINEERS ence of fuel system engineering on many types of aircraft— 
CONTINUES. Aircraft designed for sustained super- subsonic and supersonic [ | Their skill and knowledge are 
sonic flight demand new equipment and new techniques. available whenever a new project takes shape on the draw- 
Complete centre of gravity control and fuel temperature ing board [| A.W.E. Fuel System Equipment is installed on 
correction to meet operational and economic requirements Ss English Electric Lightning, Fairey F.D2., S.N.E.C.M.A. 
are essential [_} Armstrong Whitworth Equipment has a 4 Coleopter, Short Britannic, Fairey Gannet, D.H. 121, 
highly-specialised group of technicians with vast experi- 3 Folland Gnat and Gloster Javelin. 


ARMSTRONG WHITWORTH EQUIPMENT, Hucclecote, Gloucester. Telephone: Gloucester 66781 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., MEMBER OF HAWKER SIDDELEY AVIATION 
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THESE ARE ONLY 
THREE OF 
* See our Stand No. 166 
Transport Service 
Equipment Section 
Commercial Motor 
Show—1960’ 
DIFFERENT TOOLS 
NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
REGD. TRADE MARK METRIC SIZES MADE FROM CHROME ALLOY STEEL. SUPERBLY 


WORM DRIVE HOSE 


CLIPS 


The Finest Clips in the World 


L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 


COMPANION ACCESSORY TO 


ine"wont ec 


FINISHED. 


EACH ONE THE BEST IN ITS CLASS. 
Ca pow sT8e 
TOOL UP WITH (4:))|((Ji)> 
Staves TOO 
Manufactured at 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


a ROR RS eh RALLIES BREE, 


Precision Sheet Metal Workers and 
Light Engineers to the Aircraft industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 

Let us quote for your requirements. 


M.O.A. Approved 


Fully Approved A.R.B. 
D.G.!. No. 50037 


Ref. No. A1/2502/47 


C. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 
SHEFFIELD, | 


ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 
ESTABLISHED 
1891 


ee 


Telephone 


Telegrams: 
Sheffield 28049 & 28040 


Assayed Sheffield 1 


ee cil hl i i Ml NM Ml i i Ml i i 


PHILLIPS & WHITE LTD. 


A.R.B. Approved Stockist for 
Aircraft Accessories, Spares and Components. 


Comprehensive Stock of :-- 


Instruments and Parts. Navigational 
Equipment. _ Electrical Components. 
Engine Accessories. 


Spares for all the above items. 
De Havilland Gipsy Major and Queen engine spares. 
Armstrong Siddeley Cheetah IX, X and XV engine spares. 


Please advise us of your requirements. 


PHILLIPS & WHITE LTD. 


61, Queen’s Gardens, London, W.2 
Phone: AMBassador 8651 2764. Cables: “ Gyrair London.” 


C.W.C. Equipment Ltd. are specialists 
in the design and manufacture of 
Tumbler Switches—Co-Axial Connectors 
—-Multipin Connectors— Wiring 
Assemblies—Wiring Systems and 
Terminal Blocks for all aircraft 
and missile applications. 


Contact us for your requirements 


C.W.C. EQUIPMENT LTD. 


KINGS GROVE, MAIDENHEAD 
Phone : Maidenhead 2275 
Grams : Duraquip, Maidenhead 
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The 
Canadian Marconi Company 
has 


Commercial 
Doppler Navigation 
Equipment 


for service in the jet fleets 

of the following airlines: 
Canadian Pacific Air Lines 
lrish International Airlines 
KLM Royal Dutch Airlines 

Pan American World Airways 
South African Airways 
Varig (Brazil) 


/ CAMADIAM MARCOM! Tol 


CANADIAN MARCONI! COMPANY 


Montreal 16, Canada 


533-@ 
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4 
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Can we go with you 


VITREOUS as XP 
ENAMEL 


ae 
Ae 
Ft a 
aah a 
OM ghigt if 
MLE! COATINGS 
STAINLESS STEELS fe 

ee ALUMINIUM 
Lengthens the service life - J // en enee omomeeee 
of exhaust manifolds, jet 2 4 / J Permanent colourful 
flame tubes, etc., etc. / / gleaming finish for sanitary 
Specify FERRO-SOLARAMIC / ware, murals, decorative panels, 
A.1.D. approved signs, ete. ete. 


FERRO ENAMELS LIMITED ¥ontutt, ,wouverraneron 


bd bb bb 


y >>>» > 


AIRPORT WORKS CAMBRIDGE 
REQUIRE 
RADIO MECHANICS 
Ex Service preferably of N.C.O. status 
to work on civil and service aircrart 
with a view to becoming licensed at an 
early date. 
: , ' li- 
e Computers ——— assistance to successful appli 
say's Cap'n Sharp .. Apply in writing to Personnel Manager, 
Mail coupon to - day @ Plotters Marshall Airport Works, Cambridge. 
for free new 
catalogue describing @ Flight Cases 
Five different 
P 
Siitons of @ Knee Pads 
Airway Manual: 
@ Briefing Booklets 
Europe, Near-East, . 0 AMB ‘ 
Middle-East, South Asia, and other Avigation NEERS 
East-Africa accessories for Pilots. 44-PAGE BOC 
Full details of the easiest and quickest 
‘ 4g Way to prepare for A.F.R.Ae.8., A.R_B. 
~~ Se ee a Ene ee a 4 4 Licences, B.Sc.(Eng.), A.M.I.Mech.E.. City 
& Guilds, and hundreds of Home Stud: 
To Courses in al] branches of Aeronautical, 
Mechanical & Electri Eng.. Draughts- 
4 this valuable book, Our Gocrens have race 
eBeppesen € Co. G.mb.n. Frankturt/ Germany i Soqroved by Roush Xuron pone 
Kaiserstrasse 72 " First Places in the AV RASS waned 
We definitely Guarantee 
Send free-cotal to 
9 NO PASS—NO FEE 
A f 
whet scien lettering Cults, to 
tn USA; Denver 8, Colorado, 025 East 40th Ave 29-31, WRIGHT'S Lae LONDON we 
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M.L. CONTINUITY & INSULATION TEST UNITS FOR THE 
FASTEST, SIMPLEST TESTING OF COMPLEX PRODUCTION CIRCUITS 


Up to 50 or 100 circuits tested for continuity, insulation and 

flash-over simultaneously or separately according to a pre- 

selected programme. No skilled operator required—No meters 
to read. 


M.L. AVIATION COMPANY 


WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. 


Tel.: Littlewick Green 248. Grams: ‘‘ Emelair’’ White Waltham 
Write for full technical information 


Great Time Saver . Accuracy Assured 


0.G.\. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 


. Sheets or Components 


SHIMS BY “ ATTEWELL” PERFECTLY FLAT & FREE FROM BURRS. 
B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


4 > Cae Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-iver ” 


Air Traffic Control Officers 


for 
MINISTRY OF AVIATION 


Heat transfer problems 


This interesting and absorbing work 
on cooling and temperature problems 
is mainly tn airborne electronic equip- 
ment It also concerns advanced 
techniques and heat transfer 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 


problems, and the design of heat a 
exchangers. For this work we seek Aluminium 
Age 23 to 35. Good education and an. and Mag- 
recent aircrew or air traffic control nesium. Also 
experience essential. Salaries: while E N G l N E E R in Stainless 
training £775 to £1,130 according to OR Steel and 
age; when fully trained approxi- Bronze. 
mately £950 at age 25; £1,160 at P H Y Ss l Cc ! Ss T 
age 30 or over rising to £1,480. preferably with an honours degree, B.S.F. 
| but other applicants with good Metric 
i : experience in a similar field will be B.S.P 
Promotion prospects. considered. vei 
Salary and —- of onaemems -~ _ h 
2s . _— ttractive, and ther detail twort 
Writ Civil Service Commision. encase: || fe | Soe 


Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


application to the Staff Manager, 
quoting ref. A/PARS. 


G.E.C. APPLIED ELECTRONICS 
LABO 


RATORIES, 
STANMORE, MIDDLESEX. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very high tensile 


and combines fiex- 
ibility and resiliency 
with non-stretching 
properties. 


q strength, is rot proof HK 


Impervious to 
Aromatic Hydro 
Carboas. Highly 
recommended for 
Gaskets, Washers 
Jointings, Dia- 
phragms, Sicevings, 
also Flosting Root 
Tank Seals, etc. 


VICTORIA 6501 
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erranti EDINBURGH | | T 3, » 4 I z 


LIMITED ome 
A PIPER APACHE PIPER 
DO YOU WANT TO JOIN = 4 APACHE, | 
A PROGRESSIVE AND TRI-PACER, | 
CARIBBEAN | 
EXPANDING ORGANISATION ? and | 
SUPER CUB | 
Don't overlook this chance if you are a mechanical 
or electrical engineer, physicist, technical author 6 
or trials engineer. There are very real opportun- 
ities here in a fine city with pleasant amenities. ALL 
The Development, Field Trials and Production divi- — 
sions are ready to — _ ny ng = will be Fully } 
ki d i ne, Radar, Instrument, 
Fire Control systems. ree _ Approved 
:, by A.R.B.for 
Senior members of our staff will meet you : — Public 

AT Russell Hotel, Russell Sq., London, W.C.1 | || Renee 

‘ ™ ae (Hire and 

ON Friday, 9th September, at 2-7.30 p.m. Reward) 


PIPER SUPER 
Saturday, 10th September, at 10 a.m.toip.m. ||| = =—s«Gantogory 


IMMEDIATE DELIVERY EX-STOCK 
Applicants of degree or H.N.C. standard are A is ? 
sought. Those with previous experience in this Il enquiries to : 


field, even without academic qualifications, are VIGORS AVIATION LIMITED 


invited. Ferranti is a progressive and expanding OXFORD AIRPORT - KIDLINGTON - OXFORD 
company. Tel.: KIDLINGTON 3444/5 


HANDY DRAWER 
UNIT 


42” high « 13” wide x 12” deep 


Commission paid to any brokers 20 drawers as illustrated. 
introducing clients wishing to || °N\Y #7 15s. Od. 
hire or purchase IMMEDIATE FREE DELIVERY 


BEARINGS - (American) 
-Anti Friction 


We have in stock approximately 200,000 

New Anti Friction Bearings of U.S.A. 

origin—suitable for Engines, Airframe, 
Electrics, ancillaries, etc. 


Each drawer 
5° wide x 3” high x 114” long. 
we Heavy gauge steel, stove 
enamelled dark green 


VISCOUNTS te Wriee now for lise of other 


ROCHDALE METAL 
PRODUCTS 
Devon Street Works 

from Tel.: ROCHDALE 40078 


MAITLAND || ~~ 


DEPARTMENT OF SUPPLY 


GOVERNMENT AIRCRAFT FACTORIES 
CHIEF AERODYNAMICIST 
Applications are invited from qualified and experienced Engineers for a permanent posigjon of Chief Asro- 


dynamicist at the Government Aircraft Factories in MELBOURWE engaged in the design, development and 
manufacture of target aircraft, guided weapons and modifications to manned military aircraft. 
POSITION AND SALARY : SENIOR ENGINEER : £2,135-£2,330 (Aust.) 
DUTIES: Control of a group of Engineers engaged on aerodynamic investigations connected with aircraftand 
guided weapons projects. Planning wind tunnel and flight test programmes in connection with the above. 
1 28 STA T | 8] N R OA D QUALIFICATIONS - Degree, or equivalent qualifications in mechanical or aeronautical engineering. 
Experience in aerodynamic design of aircraft and guided weapons. Applicants should indicate 
supervisory experience. 
CONDITIONS OF APPOINTMENT: This position offers permanent appointment to the Common- 
s | D Cc U Pp ° K E N T wealth Public Service and the successful applicant will be required to contribute to the Commonwealth 
. Superannuation Fund on confirmation of appointment. Under specified conditions first class air/sea 
transport of the appointee and dependants (wife and dependant children) will be provided by the Com- 
monwealth. Alternatively consideration may be given to a three (3) or five (5) year contract of employ- 
ment in Australia if desired by the successful candidate. In this case the Commonwealth will bear the 


cost of removing the successful applicant's furniture and effects up to the maximum cost of £500 (Aust.), 
Telephone: FOOtscray 6761 250 each way. , 


APPLICATIONS: Application forms are obtainable from Senior Represenative (AV.77/6), Department 
of Supply, Australia House, Strand, London, W.C.2, with whom completed applications should be lodged 
by 30th September, 1960 


We can offer them fully certified. 


STARAVIA LTD 
Redfields Works, Church Crookham 
Nr. Aldershot Hants 


OF AUSTRALIA 
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EROPLASE 


ASTRONAUTICS 
PRESS DAY: First Post, THURSDAY 


81 


AIRCRAFT FOR SALE 


R. K. _— Dias 


ADVICE AND OFFERS TO COMMERCE 


HY not take expert and free advice when it is 

available, unprejudiced by any agency ties or 
suct-like? 

OU may have toyed with the idea of buying an 

aircraft, but discarded it or put it off because 
:? Why not find out for 
é? It may well be that we shall advise you not 
to buy an aircraft, in the light of your requirements 
» conditions 
F you decided to go ahead after consulting wus 
| receiving our free and expert advisory service 
you might care to know in advance a wide range 
of possibilities on first-class used aircraft—apart from 
the various new types and prices which we could 
liscuss with you 


£ 
4-SEATER PERCIVAL PROCTOR 550 
4-SEATER AUSTERS from 1,100 
4-SEATER TWIN-ENGINED GEMINI 1,650 
§$-9-SEATER TWIN - ENGINED 
RAPIDES from 1,750 
1957 4-SEATER SUPER CUSTOM 
TRIPACER oe 3,750 
1960 AUTOFLITE COMANCHE ‘ 8,950 
5-SEATER SUPER CUSTOM APACHES 
from 9,000 
V.LP. EXECUTIVE DOVE 11,950 


AND MANY OTHERS CONSULT 
K. DUNDAS, LTD., Dundas House, 59 Saint 
« James's St London, S.W.1 Phone, Hyde 
Park 3717 551-22 


OLLASONS pay full P.P.L course at club of 
your choice when you contract to buy a Jodel 
For details of this and of the Turbulent and rebuilt 
Tiger Moths, phone Croydon 5151. or write Rollason 
Aircraft and Engines, Ltd., Croydon Airport. zzz-753 


99 New lowest-priced American 2-place 
£2, 5. tricycle-geared tourer-trainer, the 
Acronica Champion, over 10,000 built, the favourite 
of flying schools Contact Maitland Drewery, Biggin 
Hill Airport z2z2z- 


PBY 5A. 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USE 


B A404, 


Care of THE AEROPLANE AND ASTRONAUTICS 
551-19 


ITH the introduction of G-ARBY Viscount into 

their service, Maitland Drewery are prepared to 
offer for sale or lease one of their Viking aircraft 
Inquiries to 128 Station Rd., Sidcup, Kent 563-90 


ee | Ret 
GRANTCHESTER, CAMBRIDGE 


Phone, Trumpington 3132 (4 hours per day) 


Yo & have a licence—we have aircraft. Recent ¢ 
(private or hire and reward) H.P. or 
casing Sarit sh or American, 2, 4 Or more seats 
with or without radio, £1,000 to £10,000 Demon 
Strations anywhere any time Hire one for a week 
before you buy it See also aircraft for hire and 
5) -« 


AKOTA aircraft (C47-DC3) for sale. Details from 
Astracus, Ltd., 167 Victoria St., London, S.W.1 
Phone, Victoria 1403 Cable, Arreffay, London 
5 


51-2 

NE Magister aircraft, just off check 5, soon to 
require new engine at offers? Cessna 170A, 
excellent condition, radio fitted, £2,500 o.n.o 
Denham Flying Club Denham 2161 551-3 


ISCOUNTS offered on lease purchase agreements 

or other charter basis by the owners, Maitland 
Drewery, 128 Station Rd.. Sidcup. Phone, Foo 6761 
563-9072 


EXECUTIVE 


D' taht AND Byers 


TOTAL TIME 1,146 HR. 


B® A403, 


Care of THE AFROPLANE AND ASTRONAUTICS 
551-20 


Eee. 


Fabulous acroplane Acrobatic C. of A. with 

A 200 m.p.h. cruise! Electric undercart and flaps; 
beautifully hand made and polished; stands nearly 
10g. the wings won't fall off this one! 150 Pp 
Lycoming. Under £5,000, duty paid, new. Demonstra- 
tion in GAPXD at Yeadon, by British distributor. 
J Shaw, Rawson Rd., Bradford. Phone 24959 
551-18 


W.S. SHACKLETON LTD 
—S—_—S 
Europe’s Leading Aircraft Brokers 
offer 


AUSTER AIGLET TRAINER 


Just at the moment we can offer 
several very attractive Aiglet Trainers 
but one of them is specially interesting. 


Fitted with a Gipsy Major 10 Mk.2 
engine it has full dual control, 32 
gallon fuel capacity, starter, blind 
flying panel, engine driven generator 
and Murphy MR.80B V.H.F. 

Date of manufacture was 1955 and 


airframe and engine hours are 685 
since new. 


The price of this aircraft with current 

C. of A. is £2,075. 

W. S. SHACKLETON LTD., 
175 Piccadilly, London, W.1 


Cable : 


Phone : 
HYDe Park 2448-9 Shackbud, London 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


RATE: It/- per word (minimum 
12 words 12/-). 


pPrAccio 
™ of GENOA 


5 popular P.166 Execu- 
tives have been bought by 
British business flyers 
during the first year that 
it has been in production 


British Representatives 

AERO-ENTERPRISES 
(Boreham Wood) Ltd. 

17 Drayton Rd., Boreham Wood Herts. ELS 2688 


Save Weight 
Increase Payload 
Carry More Passengers 


install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/810 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


IGER MOTH (D.H. 82A), C. of A. three years, 

blind flying instruments fore and aft, nev. lights, 
immaculate machine, £650 London Caravan Co., 
Lid Barnet By-pass Elstree 1165. 551-15 


OVE, 11 seats, 50 hours only since major overhaul 
airframe, engines, propellers and all lifed com- 
ponents, new wings, ¢ of A. July, 1961, Acro- 
comacts raft Distributors), Lid.. Gatwick 
Airport, He orley y. Surrey Livingstone 8811. 554-9073 


Aircraft Wanted 

RISTOL Freighter. Dakota or freight Viking 
required for charter in Middle East area for 
approximately six months commencing January/ 
February, 196 Quotations on basis full crew and 
bare hull operation required Please reply to Box 

A505, care of THe AEROPLANE AND ASTRONAUTICS. 
551-9062 
CRAP aircraft aluminium and  stainiess steel 
urgently require Lowton_ Metals, Lid., Lowton 
St. Mary's, near Warrington. Leigh 1444-5 722-7166 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
HILLIPS AND WHITE, LTD 
HE leading stockists in the U.K. for: Instruments, 


navigational equipment, clectrical components and 
parts, and engine accessories Spares for de Havilland 


Gipsy Major and Queen series and Armstrong 
Siddeley heetah IX. X and XV engines 
1 QUEEN'S GARDE os + ee Ww Phone, 
Ambassador 48651 2 Ca pies” os = rair 
London 2-748 


HE REGIONAL AIR TRADING CO., Process 
Airport, for Rapide spares of every description 
Phone, Croydon 8521 7z2-762 
EPAIRCRAFT, LTD., The Common, Cranleigh, 
Surrey (Cranleigh $36), for instrument and auto- 


pilot overhaul 7a2-749 
LUGS and sockqs More than 1,000,000 in stock. 
covering over 50) different ranges British and 
American Stock list on application to: Sasco, 


Nutfield, Redhill, Surrey Phone, Redhill $050. . ans 

6 

R2 LASONS for Tiger Moth spares and or Gipsy 
engine overhauls and spares Croydon iS! 

722-754 

IR CONDOR, LTD., have large stocks of 

Dakota spares, including wings. All heme S. R.B. 


released Phone, Avenue 9431. Telex: 257 
33-9066 
ree RAME spares for Dakotas, Harvards, Piper 
ub Fairchild Argus Beechcraft, D-17s, 
Phe. Spitfire Firefly Engine spares for Pratt 


and Whitney Armstrong Siddeley, /ycoming, ctc., 

accessories and instruments for all types of aircraft 

C.47 Dakota operators please note, we offer a 
. _limited number of genuine brand-new 

Bendix 52058 tail wheels at a reasonable price 

A J. WALTER, LID., The Drive. Horiey, coe 
« Phone, Horley 1420 and 4294, Cables: “ Cube 

Horiey ’ Ssieo4 


Aircraft Accessories, Spares and 
Components Wanted 


ANTED stick and rudder bar for Miles 
Messenger or Gemini. Apply to J. H. F. Kenny, 
Erne House, Greystones, Co. Wicklow 551-905 


HELICOPTERS 
ELICOPTER SERVICES, LTD., offer 


aircraft for all charter services. 96 Piccadilly 
London, W.1 Gro 5$495- 


CLOTHING 


R. A. F Officers’ uniforms for sale, new and 
* reconditioned. Fisher's, 86-88 Wellington 

Woolwich Phone 1055. Kit also purchased. 
zaa-721 


COMPUTER AND SLIDE RULES 
AYS OF EALING Stockists of Aristo, Dalton, 
Jeppesen computers; draughtsmen’s instruments; 

aircraft tools Quotations, mail order by return. 
8-10 Bond St, Ealing, W.5 Eal 2813 551-8972 


CONSULTANTS 


R H. STOCKEN. F.R.AeS., Eagle House, 109 
e Jermyn St., S.W.1 Whitehall 2777-9, zzz-743 


AN L. S. McNICOL, London School of Air Naviga- 


tion Pilot and nevigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3. 
Ken 8821 222-746 


R W. SUTTON (CONSULTANTS), LTD., 7 
+ Lansdown Place, Cheltenham. Phone sale 


ELECTRICAL EQUIPME NT 
LECTRICAL connectors. More than 1,000,000 in 
stock, cove ing over 50 different ranges. British 

and American ock list on application to: § 
Nutfield, Redhill, Surrey Phone, Redhill 5050. 


772-764 
HIRE AND CHARTER 
APIDES for hire and chart A. J. Whittemore 
(Aeradio), Lid., Biggin Hilt, “Aerodrome, ent 
zaz-OT31 


¢3*4" TAIR, | Pie . 


GRANTCHESTER, CAMBRIDGE. 
Phone, Trumpington 3132 (24 hours per day). 


You have a licence-—-we have aircraft with or without 

pilot, with or without radio, 2- or 4-seats Tripacers. 

Caribbeans, Cubs or Austers, for hire or lease. (Free 

maintenance, insurance and repairs.) From £3 106 

per engine hour without pilot, or Is. 3d. per mile 
with pilot 


Europe—Africa or Asia covered. See also Atccra for 
< “10 


ICKERS Viscounts for charter. W. S. Shackleton, 
Ltd 175 Piccadilly, London, W.1. 551-17 
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THE AEROPLANE 
and ASTRONAUTICS 


NOTICES 
Al® TR4xsrort A Dvisory Counci 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services:— 


FROM B.K.S. AIR TRANSPORT, LTD.. OF BERK 
HOUSE, BAKER STREET, LONDON, W.1:— 


APPLICATION NO. 3371/1 (amended) for an 
amendment to the terms of approval of the All 
Freight Service which they are authorized to operate 
with Dakota, B.170 and Ambassador aircralt on 
the route Luton-Leeds/Bradlord (opt.)-Belfast, at a 
caepeney of three return flights weekly until March, 
sO a8 to ¢nable them to operate at an 
} frequency of seven return fights weekly 
on the amended route Southend on )-Luton-Leeds/ 
Bradford (opt.)-Belfas 
APPLICATION NO.2/84-1 poner for an amend- 
ment to the terms of approval of the All Freight 
Service which they are authorized to operate with 
Dakota aircraft between Leeds, Bradford and Belfast. 
at a frequency of two return flights weekly until 
November, 1965, so as to enable them to rate 
at an increased frequency of seven return ights 
weekly on the amended route Leeds; Bradiord 
and/or Liverpool. Belfast 
APPLICATION NO. 1466/4 for an amendment 
terms of approval of the Normai Scheduled 
Service which they are authorized to operate with 
Dakota and Ambassador aircraft on the route 
Newcastie-Edniburgh (opi.)-Bergen and/or Stavanger 
at a frequency of four return flights weekly until 
March 31, 1965. so as to enable them to operate 
on the amended route Leeds/Bradford and/or 
Newcastle-Ed.nburgh (opt.)-Bergen and, or Stavanger 


represemiatians of Objections with regard to these 
applications must be made in writing stating the 
reason and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard. London, $.W.i. from whom further details of 
the application may be obtained When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
Operate the route or part of route in quest.on, their 
application, if not already subm.tied to the Council. 
should reach them within the period ellowed for the 
making of representations or objections 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St., 
*kCS Phone, Mansion House 3089. Official 
packers and shippers to the aircraft industry 222-674 


PHOTOGRAPHY 


EROPLANE photographs, 5.000 available, includ- 

ing 1914-19 warplanes, latest U.S.A. and British 

1s. PY 4 by 34 in.. 8s. per dozen. Lists and specimens, 

post free. Also thousands of ships and rail- 

—_ Real Photographs, Lid. Victoria House, 
Southport ‘ 


S5S1-6 


S$S51-1 


RADIO AND RADAR 
PERRY ZERO reader, Type ZL1 course selectors, 
control pancis, fight computers and _ indicators. 
three complete installations in sto.k. A. J. Whittemore 
(Aeradio), Lid... Biggin Hill Aerodrome, Kent 79 
0 


zzz 

Graze. STR9Z, STROX and most other Br.tish 
and Amerkan V.H.F. R/T equipment always in 
slovk A.R.B.-approved design installations into any 
of aircraft A. J. Whittemore (Acradio), Lid. 

in Hill Aerodrome, Kent zzz-0730 


SITUATIONS VACANT 


Athscs. A.R.B.Certs., A.M.1.Mech.E., etc., on 
N terms. Over 95% successes 

is of exams and courses in all branches of 
ecronautical work, acro engines, mechanical engineer- 
ing. etc., write for eeeonee handbook—free. B.LET 
(Dept. 703), 29 Wrights Lane, London, W8 


222-740 

CO., LTD., member company of Hawker 
A me S. S$ ddeley Aviation, L:d.. require a junior 
technical assistant for work om acronautical and acro- 
space studies and evalua:ions lhe apphcants should 
be educated to at least H.N.C. standard, age not to 
exceed 26. Write stating age. ¢xperence and salary 
required to: A.T.S. Co.. Lid, 18 St. James's Square, 
London, S.W.1 51-8 


require licensed aircraft engineers to act 
« aS Oulstalion eng-neers im the and 
overseas Applicants. who must be fit for overseas 


service, should hold current A and C licences on 
Viscount aircraft. Salary, £965-£1.121 plus appropriate 
allowances on posting When posted overseas addi- 
tional payment will be made for wife and ch'idren, 
including education allowances where applicable 
Detailed applications to Senior Personne! Officer 
(Regions), B.E.A.. Bealine House, Ruislip, Midd secen. 

DEN AIRWAYS G®Oac Associate) have 

vacancy for Aircraft Engineer licensed A/C DC3 
Additional desir bie qualifications X-compasses. Argo 
naut experience Salary range £1,510 to £1,930 (tax 
free) per annum depending marital status ‘qualifications 


experience 60 days UK. leave full salary. free 
accommodation, free pass ges, etc Apply Perronnel 
Manseer, BO AC (A.C Lid Stratton House 
Piccadilly. London, W 551-16 


XPERIENCED aircraft electrician required to take 
charge of overhaul workshop Box A512 care 
of THe APROPLANE AND ASTRONAUTICS $52-9074 


INISTRY OF AVIATION require ENGINEER 

at National Gas Turbine Establishment, Pyestock 
Hants, to undertake practical development over wide 
ranae of electronic. electro-mechanical and mechanical 
instrumentation and meet the varying requirements of 
gas-turbire engine test work Qualifications Appli- 
nts should have served recognized eng necring 
members of Insti 


apprenticeship and be corporate 
tution of Electrical, Mechanical or Civil Engineers. or 
equivalent Should have experience of instrumentation 


practice ecnerally ard ability to maintain reliability and 
clear faults from systems and modify and adapt them 
to meet changinre reeds. Versvtile practical eneirecr 
is sought and previous experience of engine test bed 
practice advantaecous. Salary: £780 (age 25) to £1.220 

a. Commencing salary £1.065 p.a. at age 34 or over 
irst-class experience for men interested in this field 
of work with excellent carcer prospects and onpor 
tunities for establishment Forms from Ministry of 
Labour, Technical and Scientific Register 4K). 26 Kine 
St.. London. S$. W.1, quoting D 556/0A SS51-13 
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TORS IM GREAT BRITAIN ARE 


AIRWORK SERVICES 


35 PICCADILLY W.I. REG 8494 


SMITHS «<= =~ 


at Cheltenham, Glos. 


TECHNICAL INSTRUCTOR 


is required in the Aviation Training Unit. 


Applicants should have a good background 
in instr and ic control 
for aircraft and some knowledge of cur- 
rent radio aids. 


Wri: giving full particulars of age, 
experience and qualifications to: — 
The Divisional Personne! Manager, 
8. Smith & Sons (England) Ltd., 
Bishop's Cleeve, Nr. Cheltenham, Glos. 


quoting reference SAI/TU.1. 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81 .New Road, Harlington, Middx. Tel HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


AIRWORK BRITAIN’S ONLY 
AVIATION SCHOOL 
offering a// 
these courses:— 
* commercial and 
Private licences 
* instrument rating 
* aircraft engineering 
+: PERTH * full residential 
facilities 


MINISTRY OF AVIATION APPROVED 
Airwork Services Led., 35 Piccadilly, London, W.! 


SEPTEMBER 9, 1960 


H°?S KONG AIRCRAFT ENGINEERING CO., 
LT at Kai Tak, Hong Kong, has a vacancy 
for a ¢ hargehand Engineer in the maintenance section 
Duties include direct supervision and certification of 
the most modern types including Comet, Electra, 707 
Britannia 1049 DC.6B etc Applications are 
invited from engineers holding liiences or type 
approval on at jeast one major modern type includ- 
ing engines and airframes. Applicanis must have had 
first class basic w ining and minimum five years 
experience similar work HAEC staff have advantage 
of varied work on many types and position suitable 
for engineer of ability and with initiative Life in 
Hong Kong is very pleasant and completely suitable 
for families Minimum salary monthly £118 plus 
marriage allowance in H.K. £43, plus maintenance 
allowance £4, first child's allowance £10, second child 
£5 10s.. plus licence allowance, free housing, heavy 
furniture, sickness benefit for employee, assisted 
benefits for family sickness, contributory Provident 
Fund, transportation. etc. Three-year contract initially 
but position permanent apply giving full details ¢ 
training and experience to ; cee and Co.. Lid 

Lombard St., London, E.C.3 ‘551 ‘S658 


E LLEGE OF ERONAUTICS 
7 oS A 


IRCRAFT TRESSMAN 
A S 


REQUIRED FOR POST OF 
| a accaatae 


IN THE 
ener OF gael _ 


Duties will consist of supervising students, assisting 
with design work for flight experiments, and carrying 
out individual research Candidates should have 
degree or equivalent with some aircraft stressing 
experience. The salary scale, at present under review. 
is £600 x £25 to £900 x £25 to £1.000 p.a. with 
superannuation under F.S.S.U. and family allowance. 
commencing salary depending upon age. qualifications 
and experience House may be available Applica- 
tions giving full particulars together with names of 
three referees, to The Recorder, the College of 
Aeronautics, Cranfield, Bletchley, Bucks Further 

particulars availabiec 551-21 


uy RSITY OF eo AST 


HE Senate of The Queen's University of Belfast 
invites applications for a special assistant lecture- 


ship im acronautical engincering from January |, 1961, 
or such other date as may be arranged Qual ifica- 
tions should preferably ae A @ degree in acro- 


nautical engineering at a level which would qualify 
the applicamt to undertake a Ph.D Salary on the 
scale £800 x £50 to £950, plus F.S.S.U Placing 
on the scale will depend on age, qualifications and 


experience. Applications should be received by 
September 30, 1960. Further particulars may be 
obtained from G. R. Cowie, MA. LL.B, J.P 

Secretary 551-5 


UNARD-SAGLE AIRWAYS have vacancies for 
Air Stewards; Sa.ary according to experience. 
Apply Chief Air Stewardess, Lendon Alper. aca 


ICENSED radio engineer with “A” licence 
required. Please write to Sir Robert McAlpine and 
Sons, Ltd., Aviation Division, Luton Airport, Luton 
Bede. 551-9065 


IR MINISTRY have vacancies for civilian Radio 
Technicians at Royal Air _ Force, Sealand 
Cheshire, and a few other R.A.F. Stations throughout 
the United Kingdom for the servicing. repair, modi- 
fication and testing of air and ground radio and 
radar equipment Commencing salary (national) 
(according to age) is £525-£670 p.a. Maximum salary 
£795 p.a. Rates are subject to small deduction at 
certain provincial stations. Annual leave three wecks 
and three days increasing to four weeks and two days 
after 10 years’ service, five weeks after 20 years’ ser- 
vice and six weeks after 30 years’ service. Apply. 
giving details of qualifications and experience, and 
mentioning this de owe direct to the Com- 
manding Officer, No. 30 Maintenance Unit. Royal 
Air Force. Sealand. Cheshire, or to Air Ministry 
C.E.4b, Princes House, Kingsway. London. - 
for vacancies in other areas. or to any Employment 
Exchange quoting SHOTTON 57 551-14 


Hawker Siddeley Avi 


BLACKBURN AIRCRAFT LIMITED 
Brough, Yorkshire 


require for work on the N.A. 39:— 
ELECTRICAL SERVICE ENGINEERS 


Applicants should have had recent experience on modern high speed 
aircraft, and should preferably be educated up to H.N.C. standard. 
These are Staff positions with Contributory Pension and Free Life 
Assurance benefits, with adequate salaries to men with the right 
experience. Applications from Ex-R.N. Electrical personnel welcomed. 
Applications please to the Personnel Manager at the above address. 
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SEPTEMBER 9, 1960 


DAs invites application for employment from 
experfenced engine/airframe fitters, eiectriclans, 
instrument and radio mechanics Apply Chief 
Engineer, Dan-Air Engineering, Ltd. Lasham Airfield 
near Alton, Hants 7 


LL GHBOROUGH c= LEGE OF 


T' CHNOLOGY 


APPLICATIONS ARE INVITED FOR THE POST OF 


S' NIOR | Pm TURER 


IN THE DEPARTMENT OF AERONAUTICAL 
ENGINEERING 


The successful applicant will be required to lecture in 
Acrodynam.cs to degree standar 
Applicants should have had practical experience in 
industry, be cognisant of the latest developments in 
the theory of Acrodynamics and keen on developing 
wind tunnel and laboratory techniques 
Considerable emphasis is placed on research work and 
the successful applicant will be given every opportunity 
to carry out research work within the Department 
and to partiiipate in consultancy work should he so 
desire 
The appointment will date from January 1, 1961. and 
the present salary scale is £1.550 to £1.750 per annum 
Application forms and a information may be 
obtained from the Academic istrar. (in reply please 
quote 1e/AO) 551-7 


ACANCIES for good air radio mechanics and 
aircraft electricians Applications invited from 
ex-Reguiar R.A-F or R.N personnel with recent 
experience in these categories on service aircraft 
Apply Personne! Manager. Western Airways. Lid 
The Airport, Weston-super-Mare 552-9069 


UITABLY experienced flying instructors are invited 

to apply for the post of deputy C.F.1. of the 
London School of Flying Permanent position for 
the right person, who must be seriously interested 
in high standards of flying training Apply to Chief 
Instructor, Air Schools, Ltd., Elstree Aerodrome, 
Herts §52-9070 


IR MINISTRY requires EXAMINERS (Technical 

Class Grade Il) for Aeronautical Inspection 
Service Vacancies exist in the mechanical, 
explosives, electrical and radio trades Quats.: Full 
apprenticeship or equivalent training plus O.N.C. or 
C. and G. Inter or Technicians Certificate or equiva- 
lent qualifications. Duties: Periodical inspection and 
testing of aircraft, accessories and components, M.T., 
radio, eclectiical, tools and ground equipment At 
Henlow, radio division only, calibration of test equip- 
ments Location: Vacancies are likely to arise at 
Carlisle, Heywood, Stafford. Hartlebury, St. Athan 
(S. Wales) and ¢ acester/Wiltshire area. Fauld and 
Chilmark explosive trade only. Sealand and Henlow 
radio only portunities will arise for serving a tour 
overseas Some houses will be availahie shortly at 
Henlow Appointments will be unestablished but are 
not expected to be of short duration and opportunities 
for permanent appointments are likely to arise. Salary 
on scale £723 to £950. staff age 28 and over will start 
at £825 Good prospects of promotion to Senior 
Examiner £950 to £1,085 and Chief Examiner £1,085 
to £1,335 Applications and further details from 
Alr Ministry C.E.3(f) London, W.C.1, or any omer, 
ment Exchange quoting CITY 2264 51-12 


HIEF flying instructor required for flying club 
near London. Box A511, care of THE AEROPLANE 
AND ASTRONAUTICS 551-4 


TUITION 
ENHAM LINK TRAINING CEN®BRE. £1 seven- 
day week Denham 2161 and 317i zzz-741 


XETER AIRPORT, LTD., AND PLYMOUTH 
AIRPORT. LTD., offer the least expensive and 
most comprehensive flying training available today 
Contract rates from £2 17s. 6d. per hour; Auster 
Tiger, £3 12s. 6d.; Chipmunk, £5 5s.; Messenger 
£4 18s. 6d.; Twin Conversion, £6 12s.; P.P.L, courses 
from £108 15s.; C.P.L. from £605; Instructor’s course 
from £72 10s Special attention to individual require- 
ments Full air traffic, control. radio aid VHF-DI 
and 24-hr. met. service Grass or runways Local 
accommodation from £3 10s.; airport, £5 15s. 
Exeter Airport, Lid., Exeter 67433; Plymouth Airport 
Ltd., Crownhill, Plymouth 72752 2272-750 


ONDON SCHOOL AIR NAVIGATION offers 
full-time personal coaching with home study 
correspondence courses or combination of both for 
all aspects of oe none pilot and navigator quali 
fications: also P P.L Officially appointed Services 
Courses Scheme, 33 Ovington Square, Knightsbridec 
London, S.W.3 Ken 8221 zzz-755 
VIGATION, LTD provides full-time or postal 
tuition or a combination of these methods for 


M.T.C.A Pilot / Navigator licences Classroom 
instruction can be provided for A.R.B General 
certain specific types and performance schedule exami 
nations D4 Links Phone, Rodney 867! For 


details apply Avigation, Lid 30 Central Chambers, 
Ealing Broadway, London, W.5 Ealing 8949 


z7z-765 

LYING lessons, radio, D4 Link, navigation 

privaic instrument, commercial licences, single 

or twin engines Maitland Drewery. Phone, Bigg'n 
Hi 2277 22zz-758 
NSTRUMENT rating The new July | procedures 
with VOR D4 trainers We are specialists 

established 12 years Phone, Knightsbridge 2089. 


Link Trainirg Services, Lid... 33 Ovington “Square. 
London, S.W.3 551-9064 


URREY AND por FLYING CLUB, Biggin Hilt 


(BN9) 2255 0.A.-approved course Tiger and 
Hornet Moths c 4 pmunk and Prentice Contract 
rates Route 705. one hour from Victoria 551-0716 

TR. JOHN CASS ¢ Ol LEGE, City of London, 

Department of Navigation Jewry St Aldgate, 


NSTRUC ig and preparation for pilots’ and 
gars’ cences 
OMMER( tAL pilot, fee £8 Sa.; airline transport 
pilot £16 5s.; flight navigator, £20 5s 
ade call er phone (Roya! 8321) for prospectus 
ss 70) 


ORLEY AVIATION, LTD. (Herte and Essex 


Acro Club 958) Acrodrome Stapleford 
M.C.A.-approved private pilot's licence course Auster, 
Gemini and Tiger aircraft; trial lesson, 35s 


miles centre of London (Central Line U nderground 
to Theydon Bois, bus 250 to club): open every day 
Phone. Stapleford 2457 551-695 
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AIRCRAFT ELECTRICAL DIVISION 


SENIOR SALES ENGINEER 


FOR THE 


Western European Market 


The Company is seeking a Sales Engineer of calibre with 
fluent German. 


Experience in modern generation techniques is essential, together 
with a thorough understanding of all problems pertaining to 
electrical accessories for aircraft. 


The division is located at Ilford, and after a period of 
familiarisation the successful candidate will continue to be based 
there, and operate initially into Western Germany. This is a 
rewarding opportunity for a professional engineer of ambition in a 
vigorous and expanding Company. 


Replies, in confidence, to A. M. Brown, Executive Director 
(Personnel), THE PLESSEY COMPANY LTD., Vicarage Lane, 
Ilford, Essex, quoting ref. 6204/ 139. 


ELECTRONICS ENGINEER 


There is an opportunity for employment in the 
REPUBLIC OF VENEZUELA 
under contract to the Venezuelan Air Force for an Electronics Engineer 


Minimum qualifications : 
1. At least 3—5 years’ postgraduate 2. A basic knowledge of the Spanish 
experience in this field. language. 
The term of the contract would be for 3 years, with a possible extension 
for 2 further years. 


Those interested should write, in the first instance, giving personal details, outline of qualifications, 
salary required, etc., to :— 


THE VENEZUELAN AIR ATTACHE, 59 PALACE COURT, LONDON, W.2 


COMMONWEALTH OF AUSTRALIA 


WEAPONS RESEARCH ESTABLISHMENT 
AUTOMATIC GUIDANCE RESEARCH 


The Department of Supply invite applications for the following vacancy 
at the Weapons Research Establishment, Salisbury, South Australia :— 


POSITION: SENIOR SCIENTIFIC OFFICER. 

SALARY: £2,460—£2,655 (Australian currency) 

DUTIES: Research into factors affecting the automatic guidance for weapons systems. 

QUALIFICATIONS: Honours degree in Physical Science or applied Mathematics. Wide experience in 
application of in’ormation and probability theory to the development of servo systems and information 
processing desirable. 

TRAVEL: Under specified conditions, first class air/sea transport for the appointee and dependants (wife 
and dependent children) will be provided by the Commonweaith 

HOUSING: Rental housing is available 

CONTRACT TERMS: If desired by the successful candidate consideration may be given to entering 
into an agreement for a three (3) or five (5) year contract of employment in Australia. in this case the 
Cemmonwealth will bear the cost of return fares; together with the cost of removing the success{ul 
applicant's furniture and effects up to a maximum cost of £500 (Aust.), £250 each way. 

APPLICATIONS: Forms obtainable from the Senior representative (AV.76/8), Department of Supply, 
—— House, Strand, London, W.C.2, with whom completed applications should be lodged as soon 
as possible 


boercaae =. 
\ i as ae 
ne i eee 
Pes ramet. 
Gg 
FA oe 
Bedi |e 
~ bg tiey n ihaae 
er 3 P 
1 ye 
: Oe i 
Tr eg 
1. Pe 
. a 
ae 
Beers: 
ee 
ae wns fe ee 
PO begat: 
Be aese 
RE a 
; de 
os, OF 
ee ee ta eomnermeagsany Bs x 
oe Ea iss Caer =. 
% oe aS BE ; Oe ibe § 
Ri” ee ae <2. 
f ee - 3: 
saeanmemaememmneimens eae 
tt 
eS. 
q tt aes 
2 a te ge aioe 
+ Sh ay 
tres i 
° ee bb F 
tS ea 
: es —s Re 
os 1. a 
7 a £ 
cd: 
ane % 
| Naar *% ayy 
: ana be 
rw tea 
>. > Bes 
7 Pans, 
+ Si 
a 
ee 
ge es 
+ eli 
ws te - 
. a 
, eee 
| Pa, ‘4 
tr OB 
Ee Te 
5 é 
ee 
eee 
Bd ae 
| Gee 
| Ne 
} : Veal ze 
| “sD 
: ae i 2 
Sa 
ieee. 
ae 
Cone 
| Bei: 
Beat ieee 
| Tease 
2a ae 
Bish pat 
| of Oye’ =. 
| ze Sie 
et 
- a, et 
Ree 
rere -'. ae 
os pa 
ee 
| oe cas 
eel 
faa 
Tapes 
+ te ae 
as 
“7 ee 
| oe 
| 3 a 
1 ae 
Po S ie * 
i mers M 
pe 
a 
D Ks 
a \ 
= gt 9 
ae 
; ot nas 
~ ne 
>; ae 
7 ee 
ae ie 
ener: 
ot aa 
errs 
om tre Kok. 
S3 gota 
Ls ae 
ere ar 
«ae 
b aa A a aa Seales 
5 be ad , 
i A 
a i 
2 aiid ai. 
A ag 
| ls — ° 08 Sree 
| ear . | eee 
eS ee. 
: ated 
a E; 4 - ; 4 "a 
Si gr op eS Uae 
ee a al mee 
< ay Rage 
a oe 
| mee: 
oo a oy nar 
| ie ‘share 
eS 
= beet Af 
~ < Sone) 
| es ? 
ge oe 
: ~ a 
| eo ae 
| oe Miss 
_ Ses 
on its 
| i ae 
See 
US hae 
~ 2 es 
‘ ee 
| ane es 
| ~ og 
: ee: 
! ee = | o 7 <= 
ate 5 vate 
| | f-% ens! 
_ ite’ 
“ea 
ergs 
] ames) fr 
ety y 
gt 
‘ ea ae 
“aed 
aes 
: “+ ae 
E 2 tea 
> es 4 . " - “ i 2 = - zs = = = = =f per SS é ane . . aa + 4, 30g 
og ‘ oO tel eae oa 
ek, cH ous 
: teenie” bes i eens 


9) Pee 


THE AEROPLANE 
and ASTRONAUTICS 


, 
BOOKS AND PUBLICATIONS 
AMERA IN THE SKY.” by Charics Sims. 
with a preface by Air Chief Marshal Sir James 

Robb For more than W years Charlies Sims, chicf 
photographer of THE AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known acrial_ photographers, 
has watched the amazing growth of British aviation 
from a ring-side scat In this book he recalls _ 
pen = camera, enlivened with anecdote, some 

= memories of those eventful days itlustrated. 

218 A 25s. net from booksellers, or 26s by 
from the publishers, Les re Press Limited 

Bowtins Green Lane, London, E.C 


Southend Municipal Flying School 


Commercial and Private Pilot's Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 
Austers £4 Ss., Chipmunks £5 5s., dual or solo. 

Contract rate £3 1 


Municipal Airport, Southend-on-Sea, Essex 
Phone: Rochford 56204 


PERFECT 

j ‘ 5 PRECISION 
} AIRCRAFT 

SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


AIR PARTS 
LIMITED 


403 Caledonian Rd., 


For fully approved 
A.G.S. & A.N. hardware, 


quick service, enormous 


London, N.7 range. Monthly Catalogue. 
Tel.: North 5018-9 a ws 
: alee rseas enquiries 
London. N.7 welcome. 


SEPTEMBER 9, 1960 


E EXPLORATION OF SPACE (First Cheap 

Edition), by Arthur C. Clarke Provides answers 
to the many questions the intelligent layman asks 
about the science of “ astronautics.” Over 375,000 
copies sold in all editions. Illustrated, 212 pages 
8s. 6d. from- booksellers, or 9s. Sd. by post from 
the publishers, ——— Press Limited, Bowling Green 
Lane, London, E.C zzz 


Radio Engineers 
and Mechanics 


work with the latest American radio 
and radar systems here at London 
Airport. Apply : 


FIELD AIRCRAFT SERVICES LTD. 
Radio and Radar Division, London Airport. 
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| Versatile, 
dependable 
in every 


operation... 


AW.660 
MILITARY 
TRANSPORT 


The modern Army's most dependable work-horse, the AW.660 
carries anything — from 69 fully-equipped troops to 13) short 
tons of artillery, lorries, trucks, etc. The large rear freight 
door facilitates simultaneous loading of troops and equipment; 
turnround is reduced to 20 minutes. The AW.660 is fully 
pressurised and power is supplied by four Rolls-Royce Dart 
turbo-prop engines. Components and systems have been 
specially selected for ease of maintenance; the aircraft can fly 
long periods between overhauls. The AW.660 is utterly 
dependable under combat conditions and is especially suitable 
for para-dropping operations. 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London, S.W.1. 
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